

The Preface to 

of this firft Book 

Relating alfo to the other Books already 

publifhed by the Anthour. 
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t 




Bout twenty yeares fince, after I had in 

Tome meafurc before that time exerci- 

fed my felf in the ftudy of the Matbe 



matiques »and by that means difcoverecl 



fome expeditious wayes of working by ^hat 



Logmtbmes ( an invention then both frelh and the Authors 

rare) which (as was then conceived ) might be defigne in 
ufeiull for the publick, at the inftance of fome of the firft 4* 
my friends , I framed two Boots o^Aritbmetiftw, jjjj^ ; 
intending the firft (being this J onely as a key to 
open the Tecrets of the other, which, treats of At 
tipciaU AnthmtUuc performed by Logaritbmes j 

and therefore did then in that firft ( for brevity 
fake ) omit divers pieces of natural! or vulgar what was 

J&itbmttiqui , which tor the per fed arid uniyerfalt omitted 

undemanding thereof were neceffary to have been tHei}. 

Inferted J Howbcit, now the firft impreffion ot 

both tbofe Books being fpent ; I have been of late 
importuned to take fome care of this fecorid Bdi 
tion, and being given to tmderftand that ( by rea- 
fonof the Method ) ir had been generally we}I 
approved, and muchiifed by divers, that teach 



rUbmmquiy 1 f toofrfetf itiy endeavour therein ; 
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but not long after forefeemg ttat my other necef 



nry imployments would much retard theperfeflv 



mg thereof ( as I did intend it) I imparted my 

thoughts concerning the fame to M r . John fytfyy 

whom I did know to be an Indulhious Man, well 

The courfe rcperienced in teaching that An , and was Inftanc 

taken for WJtb him to take the pains of inferting fuch Chap- 

fupply now. ters, Rules and Examples into this firft Book, as 

I then mentioned unto him, and alfo to adde 

what elfe he rtiould conceive m ceffary to make it 

thisare e r. ° pU l ab f olmm >* work 5 All which he hath 
fca work. P e "°«ned by divers infertions in fe verall places of 

What is the work, befides the addition of certain Chapters 

now added, (intireiy his own) relating to ftverall particulars, 

as doth more fully appear in the Tabic prefixed : 

So that for underftanding naturall or rulgar A- 

rilbmctique, there is ( as I conceive) no need of 

repairing to any other Author for fupply thereof. 

My defirelikewife was, that it night be fitted for 

For the be- lhe beft advantage of fuch as teach that Art, as 
ncfic of the well in refpeft of method and order, as alfo of 

Si Art cora P endioufne ffe, truth, and craft corretfion 



both of the Text and Numbers; This alfo bee 
hathfaicbfully endeavoured to perform with as few 
And the miftakes or errours ' as m3y probably bee expected 

Readers Qb- in a worke of this nature : So that f it is con 



com F n £at fiden r tl y ho P ed ) th€ ^ader having diligently 
knowledge perufcd rhis firft Book, may thereby obtain com- 

in vulgar pleat knowledge in Naturall or Vulgar urid 



metique, which I have thought convenient to bee 



«que. p riiwd from tJje o[he ^ ^ . ^ ^ chat 

Why this f«ch as will content themfelves with this of Na ■ 

.'que may not be charged with che 

W lft g o{ the other, unlefle tfaiy fo pieafe j ne- 

vcnhelefle, if they (having herein paffed the more 

rugged 
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rugged and uneven pathes of Naturall Mlhmt 

tiquc) are afterwards defirous tounderttand thc 

grounds and order of Mthmtttquc *Antfttm 9 

Fhey fhallbe by the other Book conduced there- 
into a phin and fpacfoos Champaigne, 



into 



where the! wayes are fmoothand eafieto paffe ; W hat is in- 

for what they flnl! finde here performed by Mid- eluded m the 

tiplicathn and Divifm, 'bey thall be there taught fecond part 

expedite by addition, and Subtrattton i and 



the extraction of rootcs a more cafic way yet 




That of the Square rootc, by Bipartition or i>/i» 

and the other of the Cube Roote. by 




Bon by * 1 ancl tne orncr 01 111 *uw«j v 7 

Triparthion or Divifton by 3. Howbeit the bit 



Bookc cannot be well underftood without a per 
fed knowledge of the firft, divers Rules of this How the 

opening the way to the difcovery of that : N e- Authors in 

vertheleffe, ( if before the fecond Bookecaa bee ration for 



Book 

pare 



conveniently publiilied ) any fliall defire fome ^ 

generall light of working by Ugantbmes., bee may already £ w 

(in the mean time) bee in fome competent mea- tbimdbyhi* 

fure acquainted therewith by my other Bookes 
heretofore publi<hed , Intituled, i. The Con- f o:meiljt 
flruftim aid Ufe of the LogarlthmicaU Tables. 




. The ufe of Loganthmes in Geometrie, ^idronomte 
Geography and Navigatim : And ^Ths uft 

tbcRuleofProptr/tion; before the fecond of which 

is alfo prefixed a Table of an Hundred thouland 

Lsmilhmesingemoutty contraftcd by Matter Roe, 

and exaftly corr eftcd at the Frcflc by Matter b «t- 

ler decetfed : Howbeit in thefe lall mentioned 

Treatifes, he mutt not cxpeft to finde the Uni- 

fall ufe of Legartihmes throughout all the parts 



a( Mthmctique, which the fecond Booke ( now 

intended) will afford him : For what this Booke 

J ' prevents 
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prefents unto you, according to the antient vul- 
gar way of working by the Numbers tbemfelves , the 

ether that f olio we* performs the fame by borrowed 
Numbers called Logaathmts 5 And both thefe 
taken together contain in them an intire body of 

urkbmetique both NaturaB and Urtificidt, which 

if accepted with as cleare an aftftioh as intend- 
ed, 'tis all I looke for, expe&ing nothing for the 

fhiic of my labours, but favourable acception, and 

(in chat) chepublique good. 



♦ 




The Books, mentioned in the 

P reface, are fold by Philemon 

Stephens at the gilded-Lion, 



in Pauls Church-yard, viz 






He Conftr u&ion a nd ufc of the 

_ LogarithmeticallTzbUs, where 

by Multiplication is performed by Addi 

tion, Divtjton by Subtraction* and the tc- 
folution of Triangles right lined and 
Sphericall by Addition and Subtraction- 
fit ft publiihed in French, now the third 

time printed in Englifi in ia° 

». Two Tables of Logarithm 'S the 
firft containing the Logarithtnes of all 



numbers from i. to i ooooo. cohtra&cd 



into a portable volume, by N. Roe. The 

2 d the Logarithmes of the right <S 'foes and 

Tangents of all theDegrees and Minutes of 
the quadrant, each Degree divided into 
100. minuteMnd the Logarithm, of the 



Radius or Stmidiameterbemg 10, ooooo 



ooooo. 



To which is annexed their admirable 

«fc for refolVing Probkmes, 



i 



in 



Geometry, 

Aftronomj) 
Geography^ & 

Navigatm 



5 . The ufe of the Rule of Proportion in 
' jArithmetique and Geometrie, wherein is 

inlerted the Conftru&ion and ufe of the 
lame Rule in queftions that 

Aftrtnomy, l^Gagingof vejfels^ 
con-)Dialling y C J Military orders, 




cctajGeography, Qjlnttreft and 

.(.Navigation, jCAmmitie. 

4, The Conftruftionand ufe of the line 
of Proportion, whereby the hardeft quefti- 
ons or Arithmetique and Geometry in 
broken and whole numbers are refolved 
by Addition and Subtraction, printed in 

theyeare^ 1628. 



A lib at the fame place is to be fold, 

Arhhmetica Logarithmic A , five Loga- 

rithmorum Chiliades centum, pro N#- 

meris natural* ferie crefcentibui ok u 



nit m ad 




TriTOHometria Brlunnica , five Be Dc- 

SrinaTr ianguhr hw hbrt due. 

Autore Hen. Briggh. 



A Tt eatife of Globes Catefiial I and 

Terrefiriall, written in Latine by Mailer 




Mtrt Hutu lUuftrawd with Notes 
Jo. I fa. Pom***, Eng ifhed by Iwn 

Chilmead of Chrift-Church in Oxford**. 

Rabdologia, or the arc of Numbnng by 

Rods, whereby the Operations o! M*l 

tiplication and Divi/ton, Batafton of 

Roots, tfv. are performed by Addition 

and Subtraction , with many Examples 



for piaflice of the fame, by Sctb Pat 



tridg 



e 





Other Books tendin_ 

the . zSMathematicall 
Sciences are there like* 
wife to be Fold. 




sew 



A Table of the Contents of this Booke 

wherein fuch Chapters which are total 

!y added in this Edition, may be difco 

V^red by this mark 



9 




the reft of 

the inferttons are mentioned next after 

the Title of their reipe&ive Cha pter . 




Chap. 



Pag 





i. f Number, (where the 28 

30.33.36.3 7. and W.rulcsQ 

are newly framed in this Edition) 

* . Of Addition 



I 






3 • Of Subtraction 





of 



Multiplication 



3 



21 

*9 



(v$>ere the 1 3 . rule is a^r 



in 




ts 



Edit 



ton 




in w 



hole 




. OfDivifion, (wherejhe \nurhbers 




and the 16 



Io, 11, and 12. [ 

are newly framed, 





*7 



and the 




»tter 



fart of the 



22. 



rules added in this edi 
tion} 

tOfWuttion 







48 

Chap, 



1 



1 



l 
1 



1 



The Contents, 



Chap. 

7 „ OfReduttion 
8* Of Addition 

9* Of SubtraElion 



in 



vulgar 



10. Of Multiplications^ raftions 

11. Of Div if 1 on 

12. Of Reduttion (where 




the 2 



1 






and 10 



tn 



rules are added in this 

Edition) 

13. Of * Addition 

14. Of SuhtraBion 
1%. Of Multiplication 

1 6. OfDivifion 

17. The extraction of thifquare 



mallf 
ttions. 




root 



9 





wtoere ; 



th 



20. 21 



y 



y 



22 



7 



23,^^24. rules are added in 
th 



ts 



dition) 



e extraction of the Cube 



rootfwhere j ^23,24,2 J y 26> 

and 27. rules ; alfo the 28, 29, 



rules concerning the 



and 



30 



extraction of the Biquadrate 

root are added in this edition) 

1 9 • The relation of numbers in 

quantity 

20. The relation of numbers in 

qua lity : where 1 of Arithmetical 
Xnd Geometric all 1 proportion 



1 
< 



The Contents. 



* 



Chap 

2 j. The rule of Three Diretf 



( where the 2, 3, 4* S^^d6 



examples for the J I lu ft rat ion 





rules 




*9 





The double Golden Rule*] 



Pag 



cf the f aid rule in whole num-f j^g 

hers, vulgar fractions, m:xt 
numbers and decimals \are ad- 
ded in this edition) 

22. The Inverfe Rule ofThtce, 
(where ; a direction for dif- 



fer ning of the Rule Dhcft 
from the Rule Inverfe,* nd the£ 1 7 8 
exemplification oftheKuk In- 
verfe Fractions* is added in 

this edition) 

i^.The double Goldeft Rule 

Divc£performed by two fingle (\ j g j 



Inverfe , performed by vwo 

fingle rules 7 ( where ; viz . in 

page 196 * generalldirec ' 

m for the refolmion of que- > *9 Z 
ftions of the double Rule: of ' 
Three, or Rule compound of 

five numbers is added in this 

edit i on 






2 5. The Golden Rule com-/ jpp 



pound of five numbers ~— S T , 
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Chap 

26. The Rule of Fell owflhip — > 205 



Pag, 



27. TtaRule e/ 7 Alligation — > 211 



28.T^Rulec>f FaUe ■ > 23^ 




The Contents of the 

Af>pe)idix. 



I .Of Rules of Pra&icc > 2^3 




2 . 0/ exchange of Coines 3 

Waights*«^Meafures:w^^A 256 

of the con fir fiction of Tables 
for thatpurpofe. 

3. Of Interefttf/Money: where; 
\\ian pag.279 the erroneouf- 

mffe of that rule .called JE» 

quation of Payments found in 
divers Treatises of Arithme 



tique, viz,, in Record,. Iohn- > 2 ^ 
fon 3 Mafterfon, and others , is 



detected ; alfo the naturall 
way of Conftru£Uon of ^Ta- 



bles for the valuation of An 
nuities is plainly fhewn 




41 A 



The Contents* 

Chap. 

4. A Geometricall Demonfira 

tion of the Rule of Alligation 

alternate, and the ufe of the 
faid Rule in the Composition 

of Medicines 




A Geometrical! Vernon (Ira 

tion of the Rule of Falie 

6 . P leaf ant and fubtile que jh 

ons y exercifing all the parts of 
Naturall Arithmetique 

Pleafant andchoyce quefii 






ons 



exercifing Specious 



or 




Symbolical Arithmetique,* nd { 



the Rule of Algebra 





Pao« 



319 



337 



34? 



378 




Thefe few Znata, are flcceflary 1 3 be amended. 
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368 
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24 s 

tenths 

lejfe 

either 

denominat 

5*5 



or 



1 



1 



XOI 
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C orr edt ed 




a 



960 

ns 



greater 



each 

denominator 
425 
101 
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• Mi 




I 




)f Number 

I 

ft 

Rithmetique is the Art 

accompting by Number. As 
magnitude or greatnefle is 
the fubjeil: of Geometrie, fo 

multitude or number is thar 

of Arithmetique. 

II Number is thatjby nhich every thing Numter 




is ntmbred 



III. The Notes or CharaFlers, by which i. * 

Number u ordinarily expreffed, are thefe 



: — y r -v — 7"'" > 

I one , 2 rrro, 3 qfoure, 5 fvefi Jixe^ 



7 y£ zv* 8 9 o nothing. 

IV. Ttejfe Afow /zre either fignifcant 

figures, or a cypher, 

The 






Aruhmtttyut Book I 

V. The fignificant figures are the firft 



nine, viz. I, ^, {, 4, $, 6, 7, 8, 0. The firft 



1 



whereof is more particularly termed an V 

mtr or Vnitie> and the reit are laid to be 

ecrrt^ofed of V nines : So a is'compofcd 

of two unities, z of three unities,^ 



VI. The Cypher is the tift, which though 

of it felfit fignifieth nothing, yet being an- 
nexed he fore , 0 r lifter any of the reft, iff 

feth, orleffeSth'iheir value : As (hall 



crea 



fatther appear hereafter 

VII. The value of thtfe Notes ts ex 



tre jf ed by Degrees and Periods 

VIII. The degrees are three 

S'nSS IX. Tfc M * the firft flace of a mm 



bertireards the right handy which alwaies 



fignifieth it felf once, as a two, 3 three,&c 

A rid this is called the place of Vnits. 
. X. The fee on d degree k the fecond place 

towards the fame hand, and then the fir ft 
note towards the rkht hand fignifieth it 




once, as before, and the other fignifieth 

'it felf ten times : So theft: figures ao,figni 
fie twenty, arid thefc 3 o } thirty, likewile 

thefc 2 3 , twenty three, Sec . And this (eeohd 



place is called the place of Tens 

XI. The third is the third place of n 



number, towards that hand- and then the 

krk note towards the fame hand fignifieth 

it 



.Chap.;' i, * JXtiuraK. 

it fe If tomejtkt next ten times it felf and 
the Uft'MnJhmdred times it felf \ Sothefe 
figures 1 o o^fignifie one hindted,die& a©4>, 
two hundred, .thefe 300, three: hundred, 

and-chde. rag , fane hundred -twenty thr&, 

&c. And thifi is termed the place of Hm 

dreds. • 




t 



V U : 1 



- XIL A> iPeridd is: n>btK d. number tmfi* A Period 
fling afmoen&tessJien thre^imh each thrte 

notes thereof; {heginnmg at bbe right hand) 

dtftfagkifhedi hy points or cofnnutes j i F:or 
thaCe fevera/l farts \ of the number. - f& 

Aingmjbt& % art called Memkkr&i lir Pe 



rtoas 



* « 



So die number i 343^*05 ^40^04; be 
ing d tftingiiifhcd .by P triads wtfi fiand tb^ 



2 3 , 43 7, 2 05, 740, 3.04 , \o£ which dii me 

firft Permd towards thexigHt^hand.tiieifirft 

ifigure towards the fame dwnd>is \ as bef6j$, 
•the -place ofVmts, tlieifccand th^placq.of 

Tensjhz third the place <^Hu#dr^&°pin 

in the iecond Penod the 'firflifgare towards 

the fame hand is the place, ot "Thoufiinds 



the next tens dfthotifands* and thofeft Infa- 
dreds of 4houfandi v Theft40 thei third 

the ifirft is the place is£ Miliums 




next <>/ millions^ arid dielalft hundreds 

-cfmUlwns : Fourthly, irft^:fourth:Pm^ 



the firft are phou/ands* of millions, thereat 





A whole 
Number. 



Jrhhmtiiqui 
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ten thoufands of million^ and die laft hun- 
dred thoufands tf Millions : Ia&yjnthe 

fift Period^ the fir ft are Milliont if Milli 



ens 



the next tens of Millions of Millions > 

*^c. So that if you would pronounce the 

number aboye mentioned, you fhall lead 

it thus i beginning with the firft figure to 

ward the left hand : i Twentie three Mil 



lions of Millions. 2 Foure hundred thirtie 

(even thouiand. 3 Two hundred and five 

millions. 4 Seven hundred and fourtie 

thouiand . 5 Three hundred and foure. 



XIIL Every number is either Jim fie or 



rnixt. 



XIV 



A fimple number is that whofe 



parts are of one and the fasne kind, that is 

either whole or- broken 



XV 



A wliolenumber is thatfvhich con" 

As 



Jifis of integers ; that is y imire Vnities. 

;a4 which is compbfed of foure, and twenty 

Integer s^ck intke unities. 

A Fra&ion.l XVI. A broken number (otherwife cat 

Jed a Fra&im/M onely part oft* Integer * 

As if you would exprefle in figures the 



4ength of a fpieeice .of cloth, that contains 
three fourths, or ( which is all one ) three 
quarters of a yard you are to write it thus 
\ that is f an intireyard being fuppofed to be 

divided into foure equall parts, the length 

of 



1 



of the, peece propounded is three of thofe 

foure parts : in like manner (a foot being 



divided into la t Inches ) you muft write 



fixe inches thm \\ : that is, fixe twelves oft 



a foot! _ot if the foot be divided into ah hun 

dred parts, to expreffe five and twentie of 
thofe parts fet them down thus : -f£ that is 

five and twentie hundreds of a foot. v ' \ 



1 



XVJI. A broken number corifijts of two 

p4rts, the Numerator . and the Denom. 



nator 



XVIII. The Numerator is the number 
placed above the Line : as in the laft exam 



pies, 3,6, 45 



XIX. The Denominator is the number 



placed under the line' as theft, 4,1 1 9 1 60 



XX. A broken number is either proper 



or tmprop 



XXL A proper broken number is that, 

whofe Numerator is leffe then the Denomi- 
nator: Such as are the fractions before men 
tioned * £ and 



XXII. A proper broken number is either 

Jingle or compound. 

XXIII. A. Jingle broken number is that 

which confifts of one Numerator, and one 

Denominator : Such as are * ■£ and thfc 
like. 




XXIV. When a Jingle broken numbethh^mXi 

hath 
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Denominator ifirtprnker, fonfi* 
urtitie in the firjh plact toward 

the left hand^ and nothing* bw Cypher J- fo- 




rwards the right y it it more parttculartycal 

led a Decimal I t Of this kindeare thefe that 
follow^! thfet. is, five tenths, fiv&hm 



<{reds> rf£ . five and twenty hundreds, 

fifty thoufaftds) fiyc and twenty ten* 

thaufands,&cc. . 

XXV* Adecimall may he expreft with 



out the denominator by prefixing a point be 

fori the numerator : So $ may be written 

sfVaAd & thus, *2 5t 



XXVI. Indecimalls, when the numera 




ttv confijh not of fo many places as the 

nominutorimth cyphers ~ftl up the void pla 

eer of the ."numerator with cyphers : So 



7^7 and—, H are written thus, ♦ 05, .056, 



0O2 5 



XXVII. . In decimalls thus txpreft, the 
denmimttt u difcoverabU'by the places 



of the numerator : for if the numerator con 
fiftS of two places, the defiominator is an 

unity with two cyphers : if of three/ the de 

itomiftator hath three cyphtis*innexed : &c, 

Satftedetibtrnftatot fc>f ,2c' is t -co, and th6 



^^oeaiftatot:. of ^yo, 




A com( XXVIII. A compound broken number, 

1 * is 



Chap, ti Nat m!t , 

is that which hath more JWIWAtW 



denominators then one, which kind of broken 

numbers are fafc*verah,le by this word [?/ 3 
which is inter pofed between their parts : As, 

f of Ms a Fra&ion of a Fra6^ion 



3 "* 4 



pound broken number, and exprefleth tyvp 
thirds of three fourths of an Integer, viz. a 

pound fterlinf being fuppofcd the / meger, 
and firft divided into foure parts, three pjF 

thofe fqure parts are equall to 1 5, s 

gain if the (aid ^ or 1 ? , s. be divided intp 




three parts, two of thole three parts ar$e- 

quall to 1 o, s. So the faid compound bro 
ken number * of \ of a.pqund forhng&th 

expreffe io,s Jnlike manner the compound 

broken number \ of * off of a pounder 

fat, that is one fourth of three fourths of 



foure fifths of a pound Jlerfing, doth ex- 

preffe 3. s. as will be manifeft by the ; j 5 

and 8 { K Rules of the y 

XXIX. T&e exprejfed by b,ro 

ken numbers are principally the parts or 




fractions of money, waight t meafure, tim? 
and things accompted by the dozen. Of the 

three firft of thefe. there are in Suite guides 

and varieties according to the ; diyerfity or 
the feverall Common-wealths, in which t^cy 

are ufed, all which here to produce. were 

both endlcffe and netdlefle r wherefore we 

intend 
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intend here to treat onely of jfiich money , 

weights and meafures, as are ufed in this 

Kingdoms being indeed ondy neceffary to 
be known for our prefent pnrpofe. 

The Frafti- XXX. The leafi pan or fr atti on of mo- 
ons, nej fifed in England is a farthings from 



!• Of Eng 
Jifh money. 



r _ 



whence is produced this table following. 




I. Farthing. J ( I, Farthing 



4. Farthings \ , ,x. Penny. 
iz. Pence. Shilling. 



%Oi > Shillings, j £1 .Pound fierling 



In this Table you may obferve a pound 

fierling^ being efteemed an Integer, is divi 

ded into 2 o parts or Jhil lings, lb that one 



Shilling is a broken number of a pound 



fierling and thus written 1. that is,one 



twentieth of a pound fierling 5 alfo 7 Jii7 

/wjjr arc 20 h Likcwife a JhHling being di 

vided into 12 parts or pence, one penny \s 
\ s that is, one twelfth of a /hilling ; or 



1 



12 



of ~ 1 that isi one twelfth of one twentieth 

of a pound fierling: Laftly, a penny being 

divided into 4 parts or farthings, one far 
thing is 5 d.that is 3 one foil nhxof a. penny, or 
\ of fr s. that is,one fourth of one twelfth of 
a falling, or * of of 1. that is, one 

fourth of one twelfth of one twentieth of a 

pound 



Chap. I. NmutaU. 

pound fierling. Now albeit the true and 



naturall way of cxpremng broken num 

bers, is by their numerators and denomi 
natofs,as before,yet the broken numbers or 
known parts of money ,waight,meafurc,&c. 
are ordinarily (for more convenient opera - 
• tion; exprefled like Integers, as may appear 
by the 12 th rule of the 2 Chapter, and die 

y& rule of the third ChaptertSoif you were 

to expreffe in figures thirteen fhillings five 

pence half penny farthing,the ordinary way 

to fet them down is briefly thus, 13-05-ob 



qu. or thus, 13. s, 05. d. g v f. or thus, 
ocl 1 05<J. 3^.that is ; nopounds ; thirtcen 



{hillings five pence, three farthings, but the 

faid thirteen (hillings five pence three far 

things, being diftinclly confidercd as Fra 
ons of a pound fierling will be properly 



written thus, y\2. 



1 3 fallings are thirteen twen 



tfeths of a pound fierling,, 



written thm^ 






Pence are ~ r of ~~ of a 



pound fierling, that is (as will 

appear by the 15 th and 3 d rules £ ^ . 



of the 7 th Chapter) one fourtie { 4 s 

eighth of a pound fierling, and 

yvrittep j^m 





r 



Farthings 



10 Arithmetlqtte Book L 

3 Farthings are \ of f of 

of ji pound per ling * that is ( as 

will appeare by the 15 th and 

rules of the 7 th Chapter ) one 

three hundred and twentieth of 

a pound fierling, and written 




.1 

32 




thus 




Vide Stat. XXXI. The leafi Fraftion of waight 
de cempofi ftfed in England is a grain \ that is, the 

iiont fmde- weight of A grain of wheat well dried and 



rm - gathered out of the middle of the eare_ 

5 a Hen. 3. w y r ^j make a penny mighty and %o 

fenny waight make an Ounce Troy. 
3 1 t- But here obterve, that albeit by the Sta 



Raflv tutes quoted in the margent, the waight of 
weights. j Z fuch grains of wheat make but a fenny 

7 * *f * # W*igkt j ^ e waight thereof being once 




I • M* ^£ ovare j by 32 (uch grains, the 

fty waighc ( being the twentieth part of an 
Ounce Troy) is yfaally fubdivided into 24 

parts onely, called alfo Grains, as appears 

by the inluing Table. 



« 

« 4 t . 




t 



<3 raine 



Chap. i. Nam all. 



iGraine ^ ' fl G raine. 

24 Graines I { I fenny waighu 

loPenny w. \ j 1 OunceTroy* 

1 2- Ounces. 

Troy. \ j 1 Pound Troy. 

l^Ounciz 1 1 Pound Averdu 

pen.Troy** J fois 

14 Pounds j 1 Halfe quarter 

Averd. [waight I an Hundred* 
28 Pounds x makes^ 1 j£f**rter of an 

Hundred. 

$6 Pounds j 1 1 Halfe of an hun 






112 Pounds J 1 1 C. That is, An 

Hunare 

Hundred \ I I Hogfbead waight 






xoHundred] j 1 Halfe of a Tun. 

20 Hundred] \i Tunne. 





XXXII. Ton may obferve by the T able 

aforegoing, that there are two kindes 

waivht ufedin England, viz. Troy and A 

verdufois waight., 

XXXIIL The pound T^oy joonfifieth of Of Troy 
twelve ounces Troy, each ounce being again 9 * 2 ^ 1 * 

divided into twenty penny waights, and 
each pennyweight intofoure and twentie 

grains : wherefore here a pound Troy be- 
ing counted the Integer, the. ounces, penny 

waights 
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waights, and grains areta.ken as fractions 

thereof ; fo one ounce Troy is written th ttt n 



12 



I that is, one twelfth cf a pound Troy 

Alfo one penny waight is ~ ounce, that is 
one twentieth of an ounce Troy pr of 



12 



lb, that is, one twentierh of one twelfth of 

a pound Troy. Laftly, one grain is ~p. that 



is, one foure and twentieth of a penny 



waight Troy, or 75 of;* ounce, that is, one 
foure and twentieth of one twentieth of an 
ounce Troy, or ~ of ^ of T \ lb* that is, one 
foure and twentieth of one twentieth of 

one twelfth of a pound Troy. So 9 ounces, 
8 penny waight. and 16 grains being pro* 
pounded to be written properly as f radii 

ions of a pound Troy are exprelfed thus 

9 Ounces are 77 of a pound^ 

Troy, that is ( as will appcare 3 „ 



1 



by the 3 d , w/r of the 7 th chap-£ 4 

ter.) 





1 

12 




8 Penny waight arc ;$ of 

of a pound T roj, that is (a* willC 

appear by the 1 5 th and 3 d 3 * 

of the 7 th Chapter.) 
id Gtvw/w are % of ^ of ~ o 






a pound 2><y,that is(as will ap- t « 

pear by the 1 5 tb and 3 4 wits of? 3S ' : ' ' 



the 7 Chapter ) 





Or 



C hap. I . Nat matt. 



Or briefly thus, ( afitr the manner of 
Integers or whole numbers) p.Ounces.8.p. 

ltf.gr. or thus, o.o.8,itf. that is,ho pounds 



9 ounces, 8 penny waight and 1 6 grains 



Now this Troy waight ferveth onely to Ma?ymt 

weigh bread, gold, filvcr and Eleduaries. Lcx mmt 



And here oblerve alfo by the way, that ^ 4 

Troy waight regulateth and prefcribetha M dynes 
form how to keep the money of England tbli i a ^ 

at a certain Standard* for about two hun- 2 * 2 



died yeares before the Conqueft, Osbright 



a Saxon being then King of Englaudcm 

fed an ounce Troy of filvcr to be dfvided 

into twentie peeces at the fame time called 
fence • and fo an ounce of filver at that time 

was worth no more then twenty fence or 

one fhilling eight pence, which continued 

at the lame value untill Henry, the fixth his 

time, who (in regard of the inhauncing of 

moneys w ferain parts) valued, the fame 
at thirty pence , fo that then there were ac 



.A 



dingly thirty peeces made out of the 
ounce ,and the old peeces went then for three 

halfe fence > untill the time of Edward the 

fourth , who valued the Ounce at fourty 

fence, and then the old peeces went for two 
pence a peece. After this Henry the eighth, 
valued tht Ounce of fterling filver at fourty 

five fence f which value continued untill 

Queen 
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Queen Elizabeths time, who valued the 



lame old pence at three fence the peece 

that all three fences, coyned by the faid 

Queene, weighed but a penny waigbt, and 
fixe pence two penny waight; and lb in like 

manner the {Killing and other peeces aeeor 
dingly j which made the ounce Troy of fil 

ver to be valued at fixtie fence or five {hil- 
lings, as it now remains at 4:his day without 

alteration. 

XXXIV. A pound -Aver dams is compo 
fed of 14 Ounces, 1 % peri, troy* And this 
•waight ibrveth to weigh all kinde of Grof 

fery ware, as alfo Butter, Cheelc, ¥kfk, 
mm Tallow, Wax,and every other thing,which 

49 / bearech the name of Garbell, and -whereof 

iffueth a refufe or wafte. 
of Aver- XXXV. AverdupoU t?aight is either 

dupois great 



waighc. greater or Cell e 




verduVois, 




XXX VI. The greater is, vrhen an Bm 

dred, conjifting of 1 12 f oznd A 

is the Integer, being fubdivided firfi into 

fenre quarters, ank each quarter into eight 

and twentie pounds : again each pound in 

to foure quarters, or ifyvttwill bee more 
exaStJnto ftxteen ounces ^nd if you pleafe, 
each ounce into foure quarters; and here 
the quarcers,pounds, ounces and quarters of 

ounces are the parts ov fractions of an hun 

dred , 




9 



Chap, r- Ndtur/tU. 



dred: fo half an hundred, ftventeen pounds 

feven ounces, and a quarter* being propoun- 
ded to be written properly as fractions of 
an hundred, will be thus exprefled: 





Halfe an hundred is, 3 
17 Pounds are % of - of an 
hundred, that is, (as will appear 
by the 1 $ rule of the 7 Chap- 




15 
in 





7 Ounces zic 75 of of \ of 
an hundred, that is, (as will ap- _ 
pear by the 1 5 and 3 rulesof£ r *s* 

the 7 Chapter.) 

/ 1 

One quarter of an Ounce is 

* of f 6 of -| of \ of an hundred. 






that is, (as.by the 15 rule of the 

7 Chapter will be manifest) — • 

- Or briefly thus^after the manner of/# 

tegers^ o. % . 1 7 • .7* 1 . that is, no hundreds 



two quarters of an hundred^ feventeen 

pounds, feven ounces and onfc quarter of 

an ounce-. ■«:.*,;■ 

XXXVII The ieffe is, when a pbund it 4 of aw 
f /tf Integer, each pound being fubdivided toic 

fttt fixteen ounces, and each ounce again 
wtt /.urn* drammes^ and if you pleafe 



each dramme into foure quarters : and in 

this 
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this the ounces, dtimd and quarters are th< 

parts or fractions of a pound Averdupois ; 

fo 14 ounces 5 drammes and a quarter be 



jng propounded, to be written as fr 



of a pound Averdupois y will bee chits cx 




re 



(Ted 



v 1 




14 Ounces are ^ of a. pound 

Averdupois jihztisfa wil be ma-^_* 

nifeft by the $rule of the 7 chap.) 

Draws are ^ of 

pound Averdupois^ that is, (asf^s V, 





will appear by the 1 5 rule off Tii 

the 7 Chapter.) 




I 

I<5 



One quarter of a dram is * of 



of jj- of.a.pound. Averdupoif^lT^-^lyu 

that is, (as will apear by the 1 





rule of the 7 Chapter.) 

Or briefly thus, after the manner of in 

tcgersp. 14.7. i. thaciSjiio pounds, 14- 6un 

ces, five drams and a quarter. 

XXX VJI I. The meafwes ufed in Eng~ 



land^«'^ ofcapacilie or length 

XXXIX. me afore s of capacity are 

ihofe -which are produced from reaighi, and 

they are either lief uid ordrie. 

XL. The liquid meafures are thofe, in 

which all kind of liquid fub fiances are mea 
fared, andthej are exprejjed in the Table 

f timing, ! p 0H „d 




Chap* 

1 Pound *f 

wheat Troy w 

2 Pints 

2 j%u<trts 

* Ponies 



Natural 

f 1 Pinte 



17 



r * 



i 




Gallons* 
$ Gallons 

10$ Gallons 



1 ggart. 

1 Pottle. 

X Gallon* (Herring* 
Firkin of A leSi ye, 



Vide 12. 



I 








Firki ns 
Kilderkins 

i Gallons 

6% Gallons 

Hogfh 




2 



eaas 




Fifkjn of Beere 

Firkin of f alma, or 
1 Kilderkin* {Fetes 

Barrett. 
I Tierce of Wine 

Hog {head. 

Pipe or Butt 




I 



1 



zPipes } or Butts j Tun of wine. 



XL I. Dry meafflres are thoft, in which £ Ofdrfc 



all kinde of dry fubflrances are meted, as 

graine, (eacole, fait, and the like j their Ta 

ble is this that followes. 



1 Pinte 

2 Pints 



2 J®uarts 





I 



2 Pottles 

2 Gallons 

4 Pecks 



r 1 Pinte. 
1 guar* 

Pottle, 

1 'Gallon. 



* ■ 





8 Bushels 

4 Quarters j 

5 Sorter sj t 




r Pecl^ 
I Bujhel land me a fur a 

1 Bujhel water meafure 

Quarter 

X Chalder 

1 XLlLZo/tf 




► 
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weafur?s. n8 XLII. Xo»^ meafttres are exprejfed in 



Vide 33* *w Table following 



3 5 ^ 2?^r/^j cornes^ f i 7wA. 



5 7W 



i 7W. 

I 7^r^/. 



6 Foot 




Fadome 




5 } yards \ 1 pole or pearch 



40 iW*f 



1 Furlong 



% Furlongs j ^1 Englijh mik, 



? 4 Gf Time. XLIH, Table of Time is fbis 9 that 

'follows: 




' 1 minute I \\viinute. 

60 wintaes] j I home. 

. 24 ^owvur I j 1 naturalh - 

4 weekes j | 1 woneth of 25 tffcjye/. 

1 3 moneths 

6 /www 





Howbcit in ordinary computations of 

Tmwc^ the whole y eare; confifting of 36$ 



dayes, is divided into twelve moneths/each 

moncth(accounting one morieth with ano^ 

ther)containing 30 J daies,that b^o^es 
and five welyes of a day : And 'here ol> 

ferve, 



19 



Chap. I. Nat ura 11. 

ierve, that thefra#igns of meafures and 
time are likewife written and prpnoijrvced 

as thofe of money and weight, their vffpe 

<fti ve term cs being ob fer ved • 

XL IV. Of things accounted by the 4** 9. of thing 



A g r W " tl * e Integer c wfi fling of l > ^hSd 

dozen, taih dozen containing again twflve *en. 

particulars ; And therefore her? the dozfliS 
and particulars are parts, or frattionf of & 

Grofle : So if ieven dozen and five point? 

were propounded, to 

as fr*#ion$pf a Grofle, they aretp ^gp 

thus expreflfed ; 

7i Do ten are . — — — , £ G. 




5 Points are ~ of n of a Grofle, 

that is (as will be manifeft by th$£ jj- 
15 th Rule of the 7 th ch$p 






Qr briefly /Aw, (after the manner of 7#- 
regw) 7 doz. y points, or rfcw p. 7. y. tfct 

is, no Grofle,7 "° ZC1 J * nc ^ J pdfltJ 



XLV. ^ improper broken number is 



that, whofe Numerator is greater then the 

Denominator ; As it faot. that is % foure 




and fifty twelves of a foot; smdjfidegd 

broken number of this kind may 
fiirnamed Improper, beeaufe it will oot 

tott the definition of a true broken jaurabsr 

being al waies greater then *n inoye unity ; 

So if foot is after Redutthn 4 in ti re foot 




7. and 



Arithmttiaae 



Book 




and £ that is, fix inches, as fliall further ap- 
peare hereafter, 

XL VI. A mixt number is that which be 
fides the Integers^ or intire Unities^ of 
which it conjifts^ hath alfo a broken nnmber 

annexed,: fo if you would expreffe in 

, that 

containes'twelve foot, and five and twenty 




gures a length of a piece of timber 



hundreds of a foot, you arc to write 
thus, 12 ~. In like manner, 24. L 13. s m 

5.d. g.f. that is, 24. intire pounds,i3 . (hit 

fogs* J. pence, 3. farthings, are thus expreft, 



24 




960 



or briefly (as before) thus 



4 




5 



. 2 4 

13-s. oj. d. 3. £ o. yet thus, 24. 13 
05. 3 

XL VII. A mixt number hath two farts 

e whole, arid the broken. 

XLVIII. The whole fart is, that compo- 

fed of the Integers or intire unities j as in 

the laft examples, 1 2 . & 24 
XLlX. The broken Part is the Fraction 



annexed, as 



100 



and 




960 • 



L. When the Fraction annexed is a De 

cimallyjoH may exprejfe it without the De 



nominator b y fixing a p oint bet wee ne the 



whole and broken parts cfthe number pro 



pounded^ 




12 



100 



25. and i6]i W thus 16. 05 



may be thus expreft, 1 2 



Chap. 



Chap 




Ndturall t 
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HAP. 2 



of Addition 





1 



▲ 



Rithmeticjue is either* Natural! or 

j£\> Artificial I. 

II. Naturally which is performed by the 

numbers themfelvesymd this is either Pofi- 

tive> or Negative. 

■ III. Pofitive drithmeticiHe is that,whicb 

is wrought by certaine and infallible num- 
bers at firfi propounded ; and this is either 

jingle or comparative* 

IV. Single, which is wrought by Num 




ers confidered alone without having Rela 



tion one to another. 



1 



V. The parts offtngle Arithmetic fte are 
Numeration, 2 the Extraction sf Roots 

VI. Numeration is that which by cer 
taine known numbers propounded, difcove 
reth another Number unknown. 

VII. Numeration hath four e (pedes ,v iz. 

Addition and Subtraction j Multiplicati 

on and Divijion 



~4 



fawn 
ritb. lib- 1. 

pr<?p. 3 . <£r 



VIII. Addition is that bj which divers *■& c 



numbers are added together, to 



the end that pr<>p ' 



the fttmms or totall may be difcovered 





IX. In 
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IX. In addition place the numbers given 

one above another in fuch fort, that the like 
degrees may ft and in the fame rank? • that 
is,units above units^tenths above tenths &c. 



So the numbers 1 21 3, and 462,being given 



to bee added together, you are to order 

thetn,as you fee in the Ma rgent : 1213 

X. Having thts placed vhe nam- <\6 2 

bers i and draw ne a line under them, adde 

them together , beginning with the units 
firjfand laying thus, 2 and 3 make 5, which 

write under the line in the rank of units : 

then 6 and 1 makes 7. which write in the 



next place towards the left hand in the rank 

of Tenths, and fo proceed till you have 

nifned the whole addition.: which doncthe 




fumme of thele two given numbers is 16 y 5 
and the intire operation will ftand thus j 





In like manner the numbers 121 
3315^7423, and 141, being 46 2 

given , their fumme is 9879, 16 j 

and the operation thereof will 

ftand thus : 

XI. When the fumme of the 

figures of any of the ranks ex- ' 141 
feeds ten, place downe und 



221 









the fame ranke the exce 








\ 



and for each ten that it fo exceeds carry an 

jp*> in your mind 1 and adde it to the figures. 




Chap. 2 . Natural!. 

of the next ranke towards the left hand 

So the numbers 54937, 9878, 



*5 



and 3 94, being given to be ad- 549 3 7 

ded together, the operation will 9878 



ftand thus; for 4,8,^ 7,make 

nineteen, wherefore I fet down 65209 





, and carrying in minde 1 for 

the m % that it exceeds, I fay, i y and 9 




being the firft figure of the next rank)make 

ten 9 which being added to 7 and 3 ^ the o- 

ther figures of the (an>e rank, the whole 
fumme of them is twenty, wherefore fetting 
down a cypher under the line in that ranl^ 

(becaufe me ex^cfle above two tens is no- 
thing) I cary z to the next rank, and fo 



proceeding till the whole operation be fl 

nifhed, I fin<k the fumme of the three num 
l?ers given ta.fcce £5209 , as in the ex 

ample. 

XII. when the ^timbers propounded to be 2. of Num- 

added have divers denominations^ ou tfflft ^Cdiv^s 
begin with the leaft firft, and when the fum denomina 

of any of the denominations amounts to an g^hc j a t« 

e r, adde ip to the next Integers upon ter pare of 

the left hand : So thefc feveraU fummes J^'Jj* 




24, f. 1 3, s. 5, d. 3, f. Item, 1 2,1. o s.8,d. aforegoing 



and 5, L 1 8, s o, d. 2, f. being propoun 



d*d, their totaU fumme is 42, 1, 1 s. 2 



y 



<£ i,f. 



C4 1, s$ 
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24* 13. 05. 3* 

13. CO, 08. O 
4a, 12. 02. I. 



For 3 and a farthings make one fenny 




thing* wherefore fettifcg downc one un 

der the denomination of farthings, I carry 

one penny to the denomination of pence : 

then I fay, i,8,and 5, make 14, which is 1 
fhilling 2 pcncc,wherefore writing 2 under 
the denomination of pcncellikewife carry 
1 fhilling to the denomination of (hillings : 
In like manner, addins the faid 1 Aiilling 



o & 



unto 18 fhillings and 13 fhillings, the 
fumme will be found 1 pound and 1 2 fliil 

lings, wherefore fcttingdovvn 12 under the 

denomination of Ihillipg^ I carry 1 pound 

unto the denomination of pounds, and pro 
ceeding with the pounds according to the 

1 o th and 1 1 th Rules of this Chapter, at laft 

I finde the tot all of the three /ummes pro- 
pounded to be 42, 1. i» ? St2 ? d. i 5 f. as 
aforefaid. 



* 



9 




■1 . 



m 



r 



Chap, 3. Natur&U. 




In like manner 3, lb. 03. o j. 19. 1 5. 

ounc. ip 5 p.i $,gr.i- 02. 00. 03. 07* 

2 lb. o,ounc.3,p.7. oot 10. 06. 00. 

gr. J^i» o,l. 10, ounc. co. 09 . 00. 17. 




6 ; p. And o, lb p,ounc. C y t 0 i. 09. 1 j 

°,P* X 7> S r - beip o S* 



yen, their fumme is 7, lb. x, ounce, 9, p 






HAP. 




0/ Subtraction 





Vbtrattion is thatfy which one num- Suteaeuau 
her is taken out of another, to the ^.^^25 
*W rejidue or remainder may he kno\x>n % 
-which remainder isalfo called the Difft 




rence 



II. The number out of which the fub 




trattion is to be made, mufi be greater or 
at leaft equall with the other : As you 

may fubtra&,4347 ,01-9478, out of 9478 




can you not fubtraft 9478, out of 



4347 



. III. In fubtr dlVton rank^Jottr numbers 
and begin as in Addition, that is, with the 

mhs firft : So the numbers 9478, and 

4347 , being given to be fubtrafted the one 



out 



Arithmttque Boole 1. 

out of the other, I order them as in the 



Margcnt : then proceeding to 

the (ubtraftion I fay 7 out of 947 





I 





8 there remaines one^ which 4347 
I place in the fame rank un 

der the line. In like manner 
4 being taken out of 7 , the remainder is 5 , 

which likewifel fet under the line in the 
next rank : And thus finishing the whole 

operation the remainder of 45 47, taken 

out of 9478, will be found 5131, or the 

difference bctvvcene 4347 and 9478, is 
5 1 3 1 . As in the example. 

IV. When any of the figures of the nam 
her given to be fubtraBed is greater then 
the figure, out of which it is to be fubtra&ed, 
you mufi borrow ten of the next ranke to 

wards the left hand : and 1 hen the figure 

which they are fo borrowed muft afterwards 

he efteemed an Unit lejfe : wherefore in this 

cafe keeping one in your m'mde add it to the 

next figure of the number given to be fub 
trahed> and deducting a li out of the figure 

above it, proceed in like fort till you have 
finijhed the whole operation* 

Example, 4538, being given to be fub* 

trailed out of 8203 } having placed them as 




before, I fay, 8 out of 3, that cannot bfee 

wherefore borrowing ten of the next raijki 



Chap. 3. Natural/. 

1 fay, 8 out of 1 3 , there remaines 5, then 
writing 5 under the line 




and carrying 1 in my mind 810; 





I fay, t, and 3, are ^ ^ 

out of riothing , that can- 
hot bee , bur 4 out of 1 o, 





ere remaines 6, which I write IikewifS 

under the line, and fo proceeding rill theS 

whole operation befiniihedjic wiM ffand as 

you fee it in the example. 

If the numbers propounded have di- 1. of Nut 




vers denominations jvhen any of the tarts i/f a ^ 



the greater number are lejfe then the parts nommati 

of the lejfe number fubferibed, fubduti the 008 

parts of the leffer number from the parts of 

the greater number increafed with an Inte* 

gtr,ofthe next fuperiour denomination y dnd 

keeping one (that is, the Integer borrowed) 

injour<minde, adde it to the next place vf 

the number given to he fub traced as hi* 



- * 



fore: So 12, h o, s. 8, d, being dedu&ed 



out of 24,1. 15, s. 5,d. 5,f. the remainder 



is lijl, i2j$» o/d, 3,f. for o being dedaft 

ed out of 3, 




there remains 3 , i^i 1$. 05/ 

then bccaule 12. co. c8. c 







I 



, pence cannot 12 . 12 . 09. 3. 
be taken out of 

5 pence, I borrow I, s, of the ficxc dexomi- 

nation. 



Arithmetique 



Book! 



i 



nation, which makes the $, d. 17, d. then 





8, d. oat of 17 d. there remaines 

d. wherefore writing 9 under the denomi 
nation of pence, I proceed to the next 

■nomination, and fay, o, and 1 ftiilling (that 

is the 1 (hilling which was borrowed)make 

I (hilling, which being deducted out of 1 3 

(hillings, the remainder is 1 2, which I (iib- 

fctibe under the denomination of (hillings : 
Laftly, deducting 12, 1, out of 24, 1. atlaft 

I finde, if A. being indeb ted to B. in 24 " 




5,d. 





— o . 17 

hath d ifch arged thereof 1 2 



The 

of A 

and Sub 
tra&ion. 




3. o,s. 8,d. there remaines yet undifcharged 

12,1. 12,s.9,d. 3,f. 

roof VI. Addition is proved by Subtraction, 

S on W Subtraction by Addition : For having 

added divers numbers together,if you fub 

traEh one of them out of the (umme , the 



remainder will be equall <:o the reft, as you 

may obferve by the Ex mples 1 2 1 3 

462 

1075 
1213 



following : 

Here in the firft example ^6 2 



being deducted out o 



the ujmmejthe remaind 




1675 



er:s 12 13 

which is the fame with the o- ?4°37 

0878 

?P4 



ther number given to be added : 

So in the other example 3 04, be- 

ingfubtracled out 0^5209, the 65209 

all 



remainder is 5 48 1 5 , which is c- 




u 




Natural!, 



Chap. 

quail to the fummc of 54937 




ai 



id 9878 



> 



the other numbers 



given to be added. 

In like manner is Sub 

tr aft ion proved by Ad 

dition : for if you adde 

the number given to be 



$47 8 
4347 



820^ 
4*3* 





fubtra&ed 



and the re 



5131 
9478 



366$ 
8203 



mainder together, the fumtne will be equall 

to the number,out of which the fubtra&i 



on is made 

pies. 



as 



appcares by thefc 



exam* 





H 





9 



IV 




Of Multiplication. 




the other, 

difcovered. 



V triplication is that by which roe 

multiply two numbers the one 




to the end their produB may 




II. Multiplication hath three parts , the T £ep»" 
Multiplicand, the Multiplicator, and the «t?on P 
Prod* 8. 

III. 77* Multiplicand it 
given to be mnltplied* 




numbe 



Artthntetique Book 

IV. The Multiplied or is the number 

which the multiplicand is multiplied. 



V. The ProduEt is the number prod 



ced by the Multiplication* So if 5 fc 



given to bee multiply ed by 3 , the thi 



number produced is 15, for 3 times 



makes 15. and here 5 is the Multip 



catid, 3 the MultiplLcator, and 1 5 the pr 

VI, Multiplication is Jingle or cos 

JpQUild* 

VII. Single Multiplication />, wh 

e multiplicand, and multip lie at or ct 

0 each of them of one onely figure , « 
the laft Example ; In like manner if y< 
multiply 9 by 5. theproduft is 45;. tl 




is likewise jfog/* Multiplication ; now t 
feverall varieties of Multiplicatl 

are well exprcft in the Table followb 

ufually called Pythagor^ Tabic . 



Chap. 4. Naturaff* 




Arithmetkue 



Book I. 



f 



ought to be learned by heart ( that is, a 

man muft know rby bare the prodtttl of 



Chap 




Natural!, 



4 



So 



1272 



being given to- bee 

. multiplied by 2 3 , the operation ' 

any multiplication; before he can be thereof wil ftand thus-for-'i 23 2 

being multiplied by 3 , Alt pro 

4*8 is 36*06': again 1231 being 

multiply ed by 2 , the product is 



able to work readily comppund multiplica- 



12 J * 



tion 




as fliall further appear hereafter 

VIII. Compound multiplication is when _ _ _ ^ ^ 

*fc multiplicafr and multiplicand either '™6 * which' Overall />ri#.r tending in 

one or both confift ofmoe figures then one. ^ due order r that ^ thc j a * ft fe ure 0 f 





IX. Compound multiplication when 
e numbers given end with fi^nific 'ant fi- 

and 



each 



r 



oduB under his rtfpe&ive'multipty 



ures 



> 



place them M in Addition^ 



\g figure ) and added together 



Subtraction 



So 



1232 



being 



given 



to 



bee 




multip lied 

then proceedin 




ptodu 

quired 



ce 2 



the prbdutk re-i 




cr 



place them thus r 

to the multiplication/*/ ^,three 

times two is fix, which write under 
the line in the ranke of yo ur multiplying 

gurej 
is nine. 



1232 



19H 
2644 






A*ain fay three times three 

which write likewife under 

and fo 



the line in the next ran x, 

proceed till you have finiftied the 



3 




I696 



In like manner 13*1 
being given to be multiplied by 

1 23 , theproduft is itf 2483.artd 
the operation will ttandasyou 

fee it in the Mara ent. • 

"XL When the product of any of the par* 

ticttlar figures exceeds teriflace the excejfe 

under the tine as before , and for every ten 

one in minde to bee 



whole multiplication 



3 



v/hich will 



that it fo exceeds 
added to the next rank: 



i 




then ftand as you fee it in the margent 

When the multiplicator confi(ts 



Example 



X 




^ / 

to beef multiplied 



3473 being given 



worjee will ftand thus 



by 64 



the 



4 



woe figures then one > for as many figures^ as times 3 being 1 2 ? I write 2 un 

dct the line, and refcrve 1 for 

the tetti that it exceeds, to bee 

Then 




it hath, fo many fe-verall prodttSls mufi be 

fubfcribed under the line, which at lafi be- ? „ -fcVW 

ing added into one fumme, giv/s you the added to the next rank 



^3892 
20828 




mall produSi of all. 



So 



222272 

I A; 4 times 7 is 2 8, unto which if I adde i 

which 



Athbmetique . Book I 



X which I kept in mind, the whole is 29. 

therefore fwbfcribing 9 in the next rank 



under the lind and carrying two in mind for 

the two tenS) that it exceeds, I proceed to 

perform the reft of the work, as you fee ic 

in the example. . 

XII* When the numbers given to be mnl- 



tiplifd^do we, pr both of them end with c 




fhers y place their firftfignific ant figures t* 

wards the right hand one under another 

and when the multiplication of the fignifi 



tant figure* is finijbed, annexe all the cy 



phers after the number produced by tht 



multiplication^ which will give you tk 

true produtt demanded: As appears by tht 

examples following : 



43125 43100 

1500 15000 



43125 431 




64687500 646500000 



XLJJ. When ip the Mufriflicttor, cy 

fhers are inc faded betmenfignificantf 



gures y multiply by the [aid fignifican, 

figures , neglefiing fuck cyphers or 

f.her , atrd obfervc '■ to fet each ptrficu 




lar Produtt in it* due If faff according ti 

the io tfa . rale of thv Cwpter; Mxmpfa 

hereof, aire thefe following : 



1 * • 



3634 ■< $6314 





l8l 7° • ?37PH 



744970 1126817944 




XIV.- when a number is given tt> be 
multiplied by a number > that conjifis 




an unit in the' fir ft plate towards the left 




ind, and nothing but cyphers towards the 

right ( fnch as are io. loo. 1 000 



toboo. &( . ) the Multiplication if per* 

formed by annexing the cyphers of 'the 

MultiplicAtor after the figures of the 



Multiplicand : So if 4357. were givcO 



to bee multiplied by i0oqq 7 the produtt 
will be found 40570000. 



$5 



Continual! 



XV. When moe numbers then twb $re M "i"pi 



given to bee multiplied together $ they 4w 
fkids* bee multiplied continually , ani ffrk 

kind of multiplying it termed Cfatiftttdt 

muUiflk&iw* 7 ' 



cation 



1 




S0 



i 



Mtbmiqut Book L 

{& the ddict vdy yfrhm you place three in a 
tartly the nimiwr of the ranks will theft be 

J Xikcwifeicn the other Diagram**, 



5 




&e whale content 2 5 is the Dividend 

thfe- Diwifiri and 5 the quotient ; for 5 is 
found five times in 2 5 . Again, oblerve 

that in Multiplication one of the fides is 
the Multiplicand, and the other the Mul- 
tiplicator, which being multiplied, the one 

by the other ptoduce the Content \ So 

being multiplied by 3 prWw? . z 5 , and j 

being multiplied by 5 produce 25. 

\ I. TV* Divijion, make a crooked line at 




each end of the dividend, that on the left 
hand fervingfor the place cf the divifor 

and that on the right, for the quotient 



1 



then dijlinguijh by a 
fdrmofiplaces 





tain the divifor » l wkich number fo fet apart 




difrinfl 



ion 




called th 



e 




pidffall : So 2^ri^(?2 being given to bee 

divided by 3 BjTci a point under 7, not un- 



der 



betauffe 



fewer 



Chap 



* 




r 



i 



Ndtmff* 




e 



dividual, dniblhe 




edin 

anfwers the qHiflioniri fhequotiefa,ihtil 
multiply the divifor by that particular 
quotient, andfubtrdfttht produftfrtik 

the dividual^ fetting dowmhe remainder 



Thus askc howoftm^S-te^dfltainfcd in 

247, and fincc to anlwerthi^uefrten^aild 

iiich like) there is 
will be requifite that 

triall, viz* If the divifor and dividual cbtt- 
fift of equall places, ask how oftea the firft 




figure of the divifor towards the fcft hand, 

is contained in the firft figure v£ the^ViW 

duall towards the left, but if the idivi 

duall confift of one place fcidre t ten the di 

vifor ( as here it doth ) ; ask how ofteri th* 
fo many of the firft figure of the divifot^ Contained ih 
as will con* the two formoft places o* tKe^ HvidHaH^ 




viz. Ask how often 3 is contained ih £4 

the anfwer will be 8 times, whkihfhewes 



that 38 cannot be found in 247 morethett 

8 times, and therefore begin tKe triall with 




y 



then multiplying 




8 by 




the produ& 




ac^wllcomkihtlic 38)247i3tf2( « 304, which being greater then 247,make 

triall with 7 j fo multiplying 3 8 by 7, the 



divifor^ not 





then the divifor, fo is product is 256, which being yet greater 



VI I. Having thus prepared thenum 

the divifor is contain 



then 247, make triall with 6 ; fo multiply- 
ing 3 3 by 6, the produ£Us 228, which 



fyrs,as 




being lefTe then 247 




fhewes, that 3 8 may 

be 





r 



' Arithm eti que 



oolc 




r 



t 




bee fouftd <H times in 247 , therefore 
place 6 in the quotient and fee down the 



laid product % 28 under 



the 



dividuall 



247 



3 




38)247x8^(6 

22*8 




1? 



£oip the dii^i^ffajl 24*7, (b is the remaitir 

<ler i o, Sndi the vyorke willftandas in the 



Jiddrgtnt 



VHI 



Point under the next place 



if -the dividend^ and tranferib 



the fig 



un 



& c Jfbw filing in that, place , after the 

retttainder^ which gives ptc a new divi? 



Avail ; So 1 ; <bcing 

19 





\ 




-{7186 



f + 




2 





fland as in the Mar fen 

IX. 



IPI 



Renew the queft ion and proceed ac 

cording to the ,7 th . of this Chapter 




viz. fcek how often 3 8 is found in 191^ 

trialiato, becaufe 3, (the 

in the divifor) is contained 6 




times in 10 



the dividual) multiply 38 

jthe product be 228 




which being greater 



then the dividuall 19 1 3 make triall with j 



and fo the pr 



J 



uftof 



P 




multiplied by j, 

will 



Chap. 

will be foufld 190 




Nat ur all. 



which 



being 



leflc 



38) 2471862(65 



then 191% mewes 

that 
found 



1 



2 






may bee 
times in 

1 P 1 ^therefore place 

in the quotient 



191 
190 



1 




and let down the produ& 190, under the 

dividnall 1 9 1 ,then drawing a line,and fub- 
du£ling 190 from 191, the remainder is 

and die work will fland as in the Mar 

» r 

gent. 

X. Proceed according to theZ^, rule 

38)2471862(6$ 




9 




5 



this Chapter ; ib 

will the new divi 

dual I be found 1 8 

and the work will 

ftand a s you fee in 

the Mar gent. 



2 





191 
190 



18 



XI. Repeat the que ft ion 

often 38 is found in 18, 
the divifor 3 8,'is lefle then the dividual 18 



, viz.askehow 

and here becaule 



place 



a cypher in 



( th? two formoft places of the quotient (which 

i multiply 38 by 6, lb will i is to be done in like 



38)2471862(650 



is to be done in like 

manner as often as 

the divifor is greater 

then dividuall) 






191 




then 



t 



Arithmetfque - Book ? I. 




• 



Natural!. 



then proceed according to the 8 th . rule of % n the quotiert, which may be difcovcred 

this Chapter ; fo will thenew diyiduall be by the number of points placed under the di 

vidend, and fo many fever 'a I 7 operations are 

therein the whole works, which you are to 

till the laft place of the dividend 



— — T 7 • — — 

found 1 8 <5, andthewotfke willftandasin 

the Mar gent. 

Repeat 



XII 




maraent 



? queftion, and proceed 

in every refpeti as before, Hntill the whole 

worl^ be^ftnijhed, which will ftand as in the 

and the quotient required will 

be found 6 5 049 j And here oblerve, that 

although the firft 

of the 

may 
bee 



continue 



figure 

divifor 

foiiKtimes 

found more then 
9 times in the cor- 

refpondent part 

of the dividual^ 

yet the whole di 

cannot bee 

then 
die 



3 8)247 1 8*2(65049 



223 



• t • ♦ 



190 






34* 
342 




oun 




more 



o 




times 



whole dividual/ j and cheSefore you need 

never begin the triall above 9, in any of the 




operations, fo in the 

Example, although 3 might be found 



11 



times in 3 4^ yet 3 8 will not be found more 

then 9 times in 542. 

X 1 1 J. So often as the que ft ion is repeat* 

ed in divifionjo many places there ma ft be 

in 



be transcribed. 

XIV. When after the whole worke u ft 
nijhed y any figures remain of the laftfub 

traftion, they are the Numerator df a Fra 

Elion^ which hath the divifor for its deno 

minator* 



and is to be annexed to tm quo 
tient.as the broken part thereof, which Fra- 
ction expreffeth certain parts (or at leaft a 

part) of an Integer, which is alwayes of the 



So 



fame denomination with the quotient 

if 8 3 0 2 7 cro wnes , were to be diftributed 

amongft 343 Soul 

ditrs, the part allot- 3 43 )8 3 027 (242^ 



ted to each Souldi 



6%6 



would be 



2423 



that 1^,242 crowns 



and 2t 



parts 



of a 



1442 
1272 



crown being divi 
ded into 343 parts 



707 

626 



t - - 



for 



83027 



being 



21 



divided by 3 43 > the 




34? 



as appears by the w r ork 



quotient is 2 

But to find the value of thefaid 

crown, or of any other Fraflion 



y 



of a 

fee the 
8* 



1 



Arithmttiqnt 



Book I. 




Natural!. 



8 th . 



Chap. 

So if 74557 87 were given to be divided by 

XV. when the divifor confifts of an Vnit 304000. the quotient Would be found 24 



Rule 



of the 




Chapter 



in the firft place towards the left hand, and 

nothing but cyphers towards the rivht. the 



divifion is performed by cutting offjo many 

Ight 



places 
ban 



dividend toward 





of the 

as the divifor hat h cyphers 




e rt 



which 

figures fo cut off" are the numerator of a 

fra£lion y which hath fir the denominator 

the divifor given 

So 



mm r 

if you cue 
off 3 pla 

ces of the 

dividend 
towards 

the right 
hand 



3o 4 !ooo)7455f737CHft 2 ^ 

6o3 






1216 



47x0348 

were gi ven to be di- 47 2 o 3 48 
mded by 1 0000, the 

work would ft and as in the mar gent 



and 



placesbccaufe the 3laft places of the divifor 
are cyphers) and divide the remaining part 

o£ the dividend, viz.. 7456 by 304, the 



the number required by the divifion* is 472 



who! 
24 



e part of the quotient will bee found 

r lib if unto 1 60 the remainder of the 



or 472. 0348 by the latt rule ot the laft fiibtra&ion, you reftorethe places of 



fidt Chapter aforegoing 

XVI. When the divifor confifts of any 
fignificant figure or figures in the firfi place 



{or more of the for mo fi places) towards the 



left ha 



n 




th 



e rt 




t 



and nothing but cy phers to wards 

cut ojf fo many places of the di 



the dividend cut off towards the right hand, 
viz. 787, there will bee 1 607 87 for the 

numerator of a FraStion, whofe denomina 
toris the whole divifor,viz. 304000 



XVII 



Wh 



th 








e 



vidend towards the right hand^ as 
for hath cyphers towards the right 



divide the dividend 



r 



9 



mowing 



on 



divi* 
and 

the 



left hand, by the remain ing part of the di 

vifor when the cyphers are omitted. 



re 



membring after the divifion is endedtfs re 
ft ore afwell the cyphers tt the divifor \as th 

places cut ojf to 



e 




dividi 




So 



dividend is lejfe then 

the dividend as the nu- 
merator of a Frattion) and the divifor as 

denominator, fo is fuch Fraction the quo- 
tient fought, the value whereof (if there bee 

occafi on) may be found by the 8 th . rule of 

the 7 th . Chapter. 

So if 3 pounds ft er ling were to beedi^ 

fiributed amongft 4 men, each mans (hare 

Would 




4* 



ArithmtXi 'que 



oak I, 




Naturall. 



would be \\. thatis (as will be manifeft by 

the 8 th . rule of the 7 th . Chapter) 15, fhil- 



Chap. 

the quotient the ProduEl will be equal! to 



lings. 



XVI 11. Two particular fpecies > of divi* 



andTripar- n Qn are Bipartituonqnd Tripartitioi? 



XIX. Bi part it ion (other wife called Me 

Mat ion) is diviftonby 'X. 

XX. Tripartition is divijiop by 4 



the dividend : So in the example of the 1 

ito/fofthis Chapter^ 8 ♦ the divifor being 

multiplied by 6$ 049 the quotient j>xodu~ 

ceth 2471862 the dividend: B,ut when 

after the whole divifion is finifhed, any 

figures remain of the laft fubtra&ion,adde 
them likewifeto the Produft : fo in the ex 



XXL 



In Bipartite and Tripartite ample of the 14*. Rule of this Chapter, 



on, fnbfcribe the quotient under the divi 
dend (or where you pleafe) not fettingdom 

at all the Divifor. 

So 82506 betng§jT?rt to be hal&d. of 

divided by * , the work will ftand thus j for 
2 is 4 times ui8,oncein z, 2 times 1115, 

and then becaufe 1 

remains of 5, which 82 506 

makes the place .of: 4**53 



e c 



ypher 



10 



th 

write 5 under the cy 




pher 




2 



being 




es in i'b ) And 



82506 
2 7 50 2 



laft of all I place $ uflda 6 

gtimcsin<5. Inlikc manner825o5 bch$ 

given to be^lividedfoy 3, <k>asyouaredi+ 

recced in the other example. 

XklL Divifiott and Mttttiplicaiim 

£ta2T interchangeably fnve one another ;^bf in 



. 4 * <4 f 



The proofe 

of Mulcipli- 




DiviftMif you multiply the .dteffr 




the 



343 being multiplied by 242, thzProduft 

is 83005, unto which if youadde2i, the 
figures remaining, the fumme is 83027 the 

the 





widen 




Againqin Multiplication 



Prokntl being divided by the Multiplier 

e quotient will give you the Mulu 

in the fecond example of the 



tor 




plicand 





io w . Rule of the laft Chapter, 16248$ 
the Product ,bring divided b y 1 2 3 the Afu I 

tiplicater^ the quotient gives you 1 3 11 the 
Multiplicand 

Bivifion ' 

A ddition 




9 



may 

for 



liheycife 



47 



bee 




/W fever all pro- Addition. 



2 beme found the Multiplication of 

the divifor by each particular quotient, and 



the remainder > jf the lafi fubtractitn {if 

added together in the fame 

are placed in ike di~ 

vifion, the fummmllbe equate to the 

w4 

s# 




4» 



• 



J 



r 



Chap. 6. Natural. 

money ufed in England, as may appear by 

the go fb fc Rule of thefirft Chapter : alfo a 
pound, an ounce, a penny waight, a grain 



drithrnttiqut Book 1 

So in the example of the 14 th . Rule of 
this Chapter if the feverall Products 6%6 9 

1 373,686 with the remainder zi be ad- P ui Wj «u wuuw, * ^""J w<u g uu, ^giauj, 

ded together in the fame order of ranks as are Ac particular Denominations ckTroy 

vvaight, as may appeare by the 3 1> 3 2, and 
33 of the firft Chapter ; And the 
like is to be underftood of Averdupois 
waight, meafiires, time> &c. whofepar 



are 



they 

placed i 11 

the divi 
Jion, 

fumme 



the 



will 

found 



bee 



343)83027(24 

6jS|6jJ 




54* 




83O2 

which 
the fame 



is 



7'M7 




with 

divide 



the 



83 017 




as by the operation vHhc Mar* 



gent may appeare 



ticular Species or denominations are ; ex 

preffedia the Tables of the firft: Chapter 
Now albeit, the known paxts of money 
waight, meafijrei &c.are properly fra^i 

ons,yec (for more commodious op$ra 
tion ) they are efteemed -and written ( or 

dinarily ) as Integers, ( a$ may appeare 
the 30.33. 36. 37. 44 flutes of the firft 
Chapter ;dfo by the x?. xh Rule offbeat 




Chapter and the 5 



th 



of the 3 



d 



? 



Chapter ) 








VI 




the Hedi*- 

Gion of In 




■ 

Of the Reduction of Integers from one 

denomination to another. 

m * 

■ 

Y denominations are here underftood 



And fo they are efteemed in this RttleM 
Reduction, which ferveth to. reduce fuph 

kind of whole numbers pr Integers fcom 
one denomination to another, w*. agtea 
ter denomination into a leffe, as pounds in 



■ 



to 



Shillings, {Killings into 



pence 



and 



tegers 



from 




pence 



into 



one Deno- 
mination 

t9 another 



the particular Species df Money, 

Waight, Mcalure, Timti, &c. So a pound 

Sterling a fliiliing, a penny, a farthing, arc 



farthings i (.and the like is 

to be underftood of other denominations^) 

or elfe a lefler denomination into a greater, 

as farthingsinto pence, pence into {hillings 



the particular Species cr 



v, a tarthing, arc r*^.» . ^ > 

denominations of and Mings into pounds , ( and fuch Wee.) 



money 




II. /» 



^ 0 Arithmetic Book 

To reduce II. Integers of a greater denomination 

S"* <«- are recced into Integers of a lefeh mul 

SM»i- plication ; for if the number of Integers 



i 

h 



CO 



Icflc* 



'liven 9 hmuitipljedbj the number of I 



rWm of the denomination required, which 
are equall to one of the Integers given the 



wodntt is the number of Integers of the 

denomination required. 

So a 3 o pounds fierling are reduced in- 
to 4600 {hillings, for if 330 be multiplycd 
by a o, ( the number of fallings which are 

cquall to a pound fierling ) the produ£t is 

4600 ; In like manner 4000 {hillings are 



reduced into 55200 

pence ; for if 46 00 be *3° 

multiplyed by 1 a / the . 1° 

number of pence w ch 
are equall to a 

ling) the product is P200 

55200. Alio 55200 a£ 00 




12 



pence bein « multiply- . 2 c 0 

ed by 4, ( becaufe - 






rthings make a pen- — ^ 

ny ) arc reduced in 



to 220800 farthings, 

as by the operation in the Mar gent 




.„ manifelt. The like is to bee o 

fcrved in Waight, Meafure, &c So 

345 Ounces Troy are reduced into 6900 

" J penny 



I 



Chap. 6. Naturally 
penny waight, 345 

and <5poo pen- 20 



5* 




waight in- 6900 



to 165600 
graincs, as 






the operation 13 800 

in the marvent • ^r~r— 

ismanUeft. ltf 5 tfo ° . 

III. Integers of divers denomn+ttonfi To reduce*. 

Are reduced into the lea (h ofthofc kienomina- J^g^ 

t ions according to the laft Rule, bj defcen- nominations 
%inf orderly to the next infer iour denomi- jJ£ft 0 Fthofc 



nation jind adding to each Product fuch In- dcno« 

<rerj ( t£ ffor? ) which belong vn 



cions 



So 12 pounds , 13 ihillings and. 10 

pence ar£ . reduced //. s* d: 

into 304^ pence in 12— 15— 10 

this manner, viz,* 20 

i2 # // v multiply ed ' 240 

by 20. produceth z ^ 



* 



40 (hillings, unto ~^ 

which adding 1 5.x. ' 

the fumme is 253 




fallings ; Againe 5°*> 



r 



2 J 3 fhillings mul- J^^k 
tiplycd by 1^ pence, 3 °3 ^ 

producech $036 x ° 

pence, unto which 3045 

2 



- 1 



■ 



■ 
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if 10 pence be added, the uimmeis 3046 

pence, as by the operation in the margent 
is manifeft. The like is to be obferved in 

waight, meafure, time, &c. So 35 ounces 

1 6 penny waight and 1 2 graines will bee 
reduced into 1 7 1 9 6. graines. 

To reduce jy m j„ te g er s of a lefler denomination an 

SSV reduced into Integers of a greater by divi 

kfler deio- r on . f r t y number of Integers given 

initiation to/' * J . .J. - . J 1 "r .1 r 



Saw. be divided by fitch a numhr of the fame 

Integers which are equall n one of the In- 
tegers required, the quotient is the number 

ef Integers fought* 

So 310800 farthings a re reduced into 

55200 pence; for if 220800 be divided 

by 4 , ( the number of farthings which 
are equall to a penny ) the Quotient is 
55200 pence; In like manner 55200 

pence are reduced into 4600 {hillings ; 

for if 55200 be divided by 12 , (becauie 



1 2 pence make a {hilling ) the Quoti 

cnt is 4600 {hillings ; Laftly , 4600 

(hillings being divided by 2 o , ( becaufe 

so {hillings are equall to a pound Jter 

ling,) the Quotient is 23 o pounds fterling, 

which are equall to 220800 farthings 

firft given ; The operation will bee as 

followeth, 

12 
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12 20 



4) 220800 (5520o f46'o'o (230 




20 




20 72 

20 72 

- __ — • 

08 000 





like manner. 34268 graines Troy 

will bee reduced into 5 pounds, 1 1 ounces 

7 penny waight and 20 graines Troy 
If the Learner beedefirous onely offo 

much ArithmticaU skill as may bet fu£ 

ficient for the refolution of mofi pra&icali 
queftions which will happen in ordinary 
aflaires or commerce, he may from this 
Chapter proceed next of all to the 2 1 l K 

Chapter treating of the Rule of Three, and 
therein principally obferve the three firft 

Examples , waving all the operations of 
Fractions as wdl vulgar as decimall, ex 



cepting the 8 th . Rule of the 7 th . Chapter 

which is very neceflary in divifion for the 

finding the value of the fra&ionall part of 

the quotient, ( when any happens ; ) But 
if hee defire to lay a good foundation for 

knowledge in the Mathematicfuetjt will If e 

tequifite that he take all in order. 





Chap 



54 
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Chap. VII. 



OfReduttion of F. n>M ions . 



he &c- I. >-|-<Hc lime parts of AAthrnettfjue 



&ns1n 1 Addition, Sulitwflion , Mu! 
the i chap- tiplication and Divihon, which have been 
tcr * wrought in whole numbers by the 2 . 3 . 4. 

and 5 th . Chapters, arelikewifc* to be per- 
formed in broken numbers , ( otherwifc 



called parts or Fraftions)but firftofall 

Reduction of Fractions or broken num 

bers in feverall kinds muft bee known, 
which being the Bafts of the whole bufincfle 
otFrattions ought to bee the more dili- 
gently obfervedj and is explained in the 

following rules. 

Tofindcthc H # Typo numbers being given y their 

mwmca- 6 " greatefi common meafure , ( that is , the 

furc unto greatefi number which will meafure or di- 

numlw. vide either of the numbers given without 

leaving any remainder ) may be found in 
this manner,, viz. Divide the greater num- 




er by the iejfe^^ then divide the /aft Divi 

for by the remainder , ( if there be any ) 

andfe continue dividing the I aft Divifors 

the remainders untill there bee no re- 

nder< 




mat 



Chap. 7. Ndturatt. 



55 



minder, ( neglecting the quotients ) fo is 

the lafi Divifor the greatefi common men 

Cure unto the numbers given 

Thus, if the greatcft common meafure 
„.. k - the numbers 9 i and 117 bee fought, 

divide the greater number 117 by 9 1, fo 



unto 



the remainder is 25, by which dividing 
pi, the rc- 

mainder is 13, 91) "7C 1 




wl rich di- 21 

vi'ding 26", the 26)91(3 




remainder is o 

fo is 1 3 the grea- 13)^^ (2 



26 




o 



teft common me a 

fure unto the 

numbers 1 1 

and 91 , as is 

manifeft in diyid ing each of them by 1 3 



A 



for 1 3 is found in 9 1 precifely 7 times, 



and in 1 1 7 precifely 9 times. 

III. A Jingle Fraction may be reduced. Fraftion i( 

into the leafi termes, in dividing the N u- te the leaft 



merator and denominator by their greatefi l . By a ge 

common meafure , for the quotients will bee ncrail Rule 




Numerator and Denominator of a 



fraftion e quail to the fo rmer, and in the 

leafi termes 

So if the Fra Eli on % be given to be rc 



duced into the leafi termes, finde the grea 





teft 
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tell common mcafure unto o i and 1 1 7 by 

the laft Rnle , which will be found 1 3 , then 

dividing 9 1 by 13, the quotient will be 7 



for a nevv Numerator, alio dividing 1 17 



13 ? the quotient will bee 9 for a nevv 
Denominator,, fo is the Fraction redu 




ccd into the termes., viz.- into the 
T raft ion \ : But here you are to bbferve 



that if the greateft common meafure unto 



the Numerator and Denominator be 1 

liich Fraftion is in its r/w s already 



r 

9 



16 the Frattion rfi cannot; fa reduced into 

lower termes, becaufe che greateft common 
mafure will bee found 1 , (by the 2 d 

Rule of this Chapter ) the. like may hap- 
pen of infinite others ; And : although the 



laft be a generall Rule for the Redu&ion 

pf FraBiws into their leajfr termes % yet 

there are other pra&icafl Rules ^ which in 




fome cales will be more ready, { efpecially 

unto beginners )yi Z. 

IV. When tbe'Numerato r and Denomi- 
nator are even numbers, they may be mea-> 

fared or divided by 2. Therefore in fnch 



cafe you may {as is taught in the 2 1 

Rule of the 5 th . Chapter ) take the halft 



of the Numerator for a new Numerator 

Alfo the halfe of the Denominator for a 



new Denominator* So if if bee $ven, 

draw 



■ 
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draw at length the line which feparates 

the Numerator from the Denominator , 

and crofle the feme 

with a down right 
ftroke nee re the 
Fraction 5 as you 
fee in the Mar? ent „ then take the halfe of 
16 y which is 8 , for a new Numerator, al 
fo the halfe of 64. which is 3 2, for a new 
Denominator ; Asaine the halfe ot 8 is 






for a new Numerator , alio the halfe o 



32 9 is 16 9 for a new Denominator, and 

proceeding in like manner, there will bee 
found * equivalent unto |f. 

VjVhen the Numerator and Denomina 



tor doe each of them end with or one of 



them ending with J ? and the other with a 



cypher, they may be both meafured or divi 

!£ will bee re- — '-^-f 




duced into?,: 475l95l l 9 



and * into * , 

as by the ope 



5°1 1Q 1 

ration in the 4^ 5 1 8 5 j 1 7 
Margent is manifeft. 

VI. whenfoever yon can efpy any ophe* 

number , -which will exa&ly meafure the 

Numerator and Denominator, ( although 

if h nop, the gremfi commw meafnre )yon 

may 
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may divide the Numerator and Denomi- 
nator by fuch number as before : So |f may 

be fir ft redu- 
ced into h 






, and It may 28 J 7 ! 1 
be reduced in- 84(21 

to l by 7 , as 

by the operation is manifeft. 

VII. When the Numerator and deno- 
minator doe each of them end wich a cypher 
<- cypher s y cut off equal I cyphers in both, 





0 will we 





fraction be re- 4 1 00 



due e dint 0 1 offer ^ . 0 " 0 



tcrmes : So 

*f is reduced 




! 00 



into * jind 00 00 



5 •> 

into 



ToCnj .he VIII. The value of a fingle FraUiott 



the * manner, viz.. Multiply the 



Numerator of the Frallion propounded 



9 



S cr - by the number of known parts of the next 

fcrionr denomination which are etjtiall to 



the Integer , and divide that produSh 




the denominator , fo is the quotient the va- 
lue of the Trattion in that inferiom deno- 
mination^ and if there happen to bee an) 

frattkn in the quotient J on mayfnde the 

value 



t 



r 
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value thereof In the next inferioilr. deno- 



mination, by the fame Rule , and fa pro 



ceed till you come to the leaf: known parts. 

So the value of % of a ^ovxAflerling 

will be found 1 i.j. 

5 d. viz. multiply- *o 

in? the Numerator 

5#y2o(thcnum- 16)180 (lit 

ber of fhillings 16 




o 



which are equal! 

to a pound fter- x g 

ling) the prcdu& 

is 180, which be- 





1 



ing divided by the 
denominator 16 > ^) 4? (? 

the Qiiotient is 1 1 
t6 {billings. In like 

manner, the value 





of % of a (hilling will be found 3 pence, 



for multiplying the Numerator 4 by 1 2, 

( the number of pence in a fhilling ) the 



product is 48, which being divided by the 

denominator 16 , the Qiiotient is 3 pence 



Alfo the -z/tf /w of -V of a pound' ft 




will bee found 10. s. And f£ofa 

pound Troy will be found equivalent un- 
to 3 ounces 1 7 penny waight and - 1 2, 



graines 



IX. A mixt number wayke reduced into 



an 
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Toreducea an improper fraBion equivalent unto the 

a mixt num. * * • J - . - • - ^ . 



bcr into an mixt number > in this manner ^ vt*. Muk 



liaaion Cr **fij the Integrall pan of the mixt 

a l0 °" number, by the denominator of the FraBion 

annexed to the Integers, and unto the Pro 
duB adde the Numerator of the faid Tra t 



Bion, fo is the fumme the Numerator of 

an improper f raBion, whofe denominator is 
the fame with that of 'the faid fraBion an? 

nexed. 

So 417 will be reduced into, the impro- 
per fraBion \l, for 4 being multiplycd by 

12, the Product is 48. unto which adding 

the Numerator n, the fumme is 59 for a 
new Numerator, which being placed over 

the Denominator ^^, gives the improper 

fraBion f f , which is equivalent unto 47;, 

(as will appearcby thexz*. 2to/*ofthis 

Chapter.) 

To reduce a .• X. A whole number is reduced into an 



telntoan * m p ro p er fraction, by placing the whole 



improper Number given^ as a Numerator, and 1 as 

fusion. a ^nominator. 

So 1 4 Integers will be reduced into the 
improper fraction -fund, one Integer into 

the improper fraction 7 . 

XL A whole number is reduced into an 
improper fraction which Jhall have any de~ 

nominator ajfigned > in multiplying the 

who k 



Chap. 7# NaturaU. 



1 



61 



whole number given, by the denominator 

ajftgned, andplacing the Product as aNu~ 

rnerator, over the faid denominator. 

So if 1 3 be given to be reduced, into an 
improper fraction whofe denominator 
fliall be 45 multiply 13 by 4. fo is the Pro- 
duct $z, which being placed over 4, gives 

the improper fraction equivalent unto 

1 3 , ( as will appear by the next Rule ) in 
like manner 1 3 may be reduced into *f 

XII. An improper fraBion may bee re- T °^ d *£ c 

duced into its equivalent whole number or per (ration 

mixt number, in this manner, viz,, divide ^ | who^c 

e Numerator by the denominator, fo is or mixt num- 
ber. 





e quotient the whole number or mixt 

number fought : So the improper fraBion 

;r will bee reduced into the mixt number 




11 



for if 5 9 bee divided by 1 2 , the quo 
tient is 4—; Alfo the improper fraction 

*? will bee reduced into the .whole number 




XIII. Fractions having me quail dt no- To reduce 



minators, may be reduced into fraction* if f r Common 1 

the fame value which /ball have equall de- denomi 



nominators, by this Rule and the ttexifol- s .whcntWo 

lowing , vi<>. when two fractions having Fractions arc 

unequall denominators are propounded, to ic^ 01 ™ 
e reduced into two other fractions of' the 




fame value which fhall have 0 common 

d?>io+ 
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ft 

denominator, multiply the N umerator 



I 




the fir}fraclion,( that is, either of them) 
by the denominator ofthefecond,fotstbt 

producl a new Numerator ( correfpondem 

unto the Numerator of that firfi fraclton) 
Alfo multiply the Numerator of the Se- 
cond fraction h the Denominator of the 



firfi, fo is the 'Product a new Numerator 
( correspondent unto the Numerator of the 

fecondfrattion ) laftly, multiply the Deno- 
minators one by the other, fo is the Produtt 



a common denominator to both the next 

Numerators : 

Thus if the fra&ioiis *and *bec pro- 



pounded; multiply a by fo is the pro 



r 



dud i o for a new Numerator corrcfpon- 




dcnt unto 
alfo multiply 




4by 3 , fo is 







the produfit io ^ 





* which is a 



new Numcra 



*5 *S 



tor corcfpondent unto 4 1 laftly multi- 



ply j by 5 , ib is the product 1 J , which 
fhall be a common denominator unto the 

new Numerators ; fo the Fractions \f and 

arc founds which have equall denomina- 



i 

I 

i 

J 
J 

I 

1 



1 2. 

7$ -* — : r 



tors and each of thefe new Fractions is c- 

quall unto its correfpdndenc Fraction firft 
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given , viz. ?? is equall unto \ , and 7* is 

equall unto * ( as will be manifeft by the 

A Rule of this Chapter.) 



6$ 



2. When 5 



XIV. f^ra? or more fractions 

or more 

which have unequall denominators , are 
wutn to bee reduced as in the lafi Rule ^ scccnnrin-.t- 
«rfWp /jf rfc Numerator of each fraction ^JJg^ 
^ f denominators excepting its own^ the uft 



continually, fo are the fever all products ^^ x ^'!' 
grifing from fuch continual I multiplicati 

on* nkv Numerators ; Z*/?/y multiply all 

the denominators continually ; / > 1/ f /w- 

4 common denominator to all the new 

Numerators. 



So if the fractions f- f and* , having 
unequal!. denominators, are given to bee re-- 



duced into three other fractions of the 

fame value, which fliall have equall deno- 
minator s y multiply the Numerator 3, into 

the denominators 5 and 7 continually, 




foisthe product 105 ; Alfo multiply 

Numerator into the denominators 8 and 

7, continually, fo is the Produft 1 1 2 ; m 

like manner multiplying the Numerator ? 
into the denominators 8 and 5 continually 
theproduft is z 00, which 3 produdts are j 




new Numerators j Laftly multiply all the 
denominators 8, 5, and 7 continually, lo 



is the Product 280 which is a common dene 



m mat or 
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winator to all the new. Numerators ; thus 

the ft Actions ■ . 



* and _J i_-Z 





/* j J.O> 592. 

are round, 2 fc> 23. 2$* 



2S0 ' > 



1 
■ 
1 



which have f- . 

denominators y and each of theft nevv 

fractions is equall unto its correfpondent 

fraction firft given, viz. hit is equall unto 

a ^ is equall unto and ?; 0 £ is equall tin- 

to j, as will be manifcft - by the third Rule 

of this Chapter. 

To reduce a XV. A compound fraction (other-wife cal- 1 

compound ^ - fraction of a fr actio;!) ma) be reduced I 

fraction to a ^ _ . /• • • / • ! * 

iinglcfrafti- into a Jingle fraction turns manner, vtz* 

s"c eonti- Multiply al theN umer at or s continually fo . 

nuaU mul-" is the Product a new Numerator, alf > mul- 



SKSft tiplj all the denominators continually 
»nie of the f 0 is the Product a new denominator. 
4 Chapter. Thus . f the cm p ou „d fraction \ of 4 l ? be 

given to bee reduced into a Jingle fraction, 

multiply the Numerators 2 and 3 , one by 

the other/o is the produft 6 for a new Nu 

merator. Alfo multiplying the Denomina 

tors 3 and . 

one by the o- 5 ot ; 

ther,the pro 



\ 

C 

i 

r 

» 

l 



► 4 
9 



T 




> I 12 



du& is 12 for a 

new denominator, io is ~ {. or 




the 



finsrle fraction fought, feeing equivalent 

• unto 



1 



untof of ^ the compound Fra&ion gi 




ven to bee ireduced In like manner the 
compound Fraction J of f of ±< will be re- 
duced into the ftngle Fraction. r& ( cr N 
j Here you may obferv^ that when any 

termc in a queftion. belonging to any of the 
fabfequent Chapters, is a compound Fra 

tliori, \t> is firft of all to be .reduced into* 

ftngle Fratlion by the laft mentioned 
Rule. 1 



XVI. Two or more Fractions being gi- ^""jf 



ven, there may bee nthole numbers found\ t, ers w hi ch 

which fball havethe fawcReafok f Propov* J^ ll f ^ e 

tion as the Fractions given* Yiz. When rea f on a s a 



flk Fractions given have unecjuall denomi* % 



natorSy reduce, them into equivalent rra- numbers 

ftions which Jball have a cmmMMenomi*.®"** 

nator, (bytheifK or Rule of thi* 
Chapter ) then rejecting the. common dene~ 

mpdtor , the Numerators' Jba.H have the 

fame Reafon or . Proportion as the, Fraction* 

firjr given. 

So * and \ being given , will firft of all 
be reduced into their equivalent Fradlions 

^andf*, Then rejecting the common 

denom inator 40, the Numerators 24 and 

l i will have the fame Reafon with \ and 

w*. Asf is to^, fo is 24 to 25 : 

Alfo if the fractions -§ , 7 and | were gi 




ven 
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Chap. VIII 



Of °f F rait ions and rtfixt 



numbers. 



♦ 



i 

" P 

t 





n the terteei given to vie To adde 

added are ftngUFra&iOns and S^vfe. 

jEww* common denominator \ adde aM ihe « • when * 

Numerators together, fo u the fumme the cquait deno 

Numerator of a Fraflion i vphofe denorpi- wtimton. 
natoris the fame with the common deno- 

fninator^hich new Fraction is the fumme 



re 



0/ fAe Fractions given to be added. * 
So \ and ^ being given to bee added 

•their fumme mil bee found*; viz.. the 



J w « w "f"«T9 J ~ ' 

fumme of the Numerators 5 and 4; is 




which being placed oyer the - c Amnion 

nominacor £>, gives * .• In like manner 



the fumme of thefc Frattfons | and 



will bee found *i , which ( by the raft, 

2to& of the 7 th . Chapter ) Witt be found 



equivalent 'ufijto 25, ft) that at « the 

fttmrn? of the Fra&ions giv^n to be added* 

II- When the Fractions ' viven to bee 4 <„. 
ijji ? , 6 . *• , * *• When 

444m not a common deriomtnatyorthey they have 



are fit ft to bee reduced into Fractions of ^ c< 3. ual d f; 

*w janx value which fljalt have a commcn 

a 
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• 



denominator ( by 




e 13 




or 




of the 7 th . Chapter ) and then they may bee 
added by the firfi Rule of this Chapter. 



1 



So if 



z 

i 



and 



x 

5 



were giv en to bee added 



^syc fumme will bee found 1 




the 



13 




Rule 



for (by 



of the y^.Chap 



2 



ter) 



2 

i 



and 



5 



will 



1 



be reduced into 

their eefuivalent 







* • 



1 



IO 



fi^&ions 



1 5 



and 




1 ' 



which having 

quail denomi 



if that is 1 ^ 



r; 
• 

1 

r 



e 



♦ * 



nators may be added according to 



the laft 



,1 



f. 



Rule 3 . and fo .the fnmme .will bee found 

In like manner the fumme of thelc 



1 

2 > Zi 



and 



4 



will bee found 1 



8 



The Addi- 
tion of com 




II L Jf^i* **jjf o/Y&e FraBions given to 



ee added is a compound FraBion 



fueh 



wntki'l expound J tdttion is fi rfi of all to be re- 



jduced into a /ingle FraBion by the 15 

of 7 d >. Chapt er, and then Joh 
WJ proceed at .before. 



and f . of 



1 

added, their fumme will bee found 



bdflg given to 



3 ° 



bee 

Here 



that the fraBians gi 



you may otlcrve , 

ventobee added in all the former cafes 
are fuppoied to bee fractions of Integer 1 

which have one and the feme particular] 

denoffit 



r 

i 
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denomination, viz. . if one of the fraBions JjjjJJ 1 }* is 
given to bee added , bee a. f raft ion of a denomin*- 

jound : all the reft are alfo to be tZuot* 

nations of a pound fierling , and the the 6 chap. 

like is to bee twderftood of other deno 

mutations. 

Tf .When fraBions of Integers of different JJaJjf of 
denominations are given to beadded^thej are inte« 

firfi of all to be re'daeed into fraBions of /»- £K de 



have 



f fff r/ B'foVA jM/ w one and the fame par- nomination* 

titular denomination ( by the I $ lh . 2?*/* 0/ 

thej&.Chapter)and then they may bee added 

by the 1 l . or 2^. Rule of this Chapter. 
So if \ of a pound fierling , \ of a 

{billing, and | of a pen ny were given to be 

added, reduce the two latter into fraBions 

of a pound fierling by the 15 th . RulecS 

the 7*. Chapter w*. ^of a (hilling is 
of ~ of a pound fierlingjfltich compound 

fraBion being reduced into a /Jag/ * 



gives Like wile ^of a penny, is 
i of;7 of~of a pound fierling , which 



compound fraction being reduced , gives 

jfc «• Laffly * /s . Too H. ^nd ? £ & being 

added according to the z d Rule of this 

Chapter , the fumme 25339 




will bee found 28800 

Whenmixt numbers are given to be *? 




/z/^fc ^r/? 0/ tfc fumme of the bers 

fraBions 





jo 
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fractions bj the i r . or i a . BmU of this 

ter. then adde the Integer or Integers 




( if theft dee . any found ) in thejttmme of 

the fractions ,unh the whole mtfnkrsand 

colteet the futHme of them as you were 

taught f>y the 10 th . and ii\ Rules of the 
• chapter. 

So if 3 \ , 4l> and i 6 l s were given to 

be added, tb&ififame will be founds 
viz. the fumme of the fractions 2 - , % and 
$ yvili bee Fdund ( by the 2 d . Rule of this 
Chapter ) to bee l\% and the fumme of 

the whole nurtiber 3,4* and 1 6, is 2 3 , un- 
to which adding 1 ( the Integer found in 

the femitic of the fra&ions ) the fumme is 
24, fb that 2477 is the/*»MW of the mix: 

titiVribets eiyen to be added. 





HAP, IX. 

Of S uhr kction of Fractions and mixt 

ni&hbers. 



BeH the termes given are both 



icfroftions ' V V fitigk fractions and have A 



The fobtra. 7 

Aicnof fin 



*\_ When 

they have a 




1 



t, 



i' 



1 



j 

.1 



1 



common dtndmihator ■ fubtract the lefftr 



common dc- numerator frdffi the greater ; <W place th 
pomiiutor. tiytitiftfeY over the common denominator, \ 

. /Sf'ir vew frkctiontht diff erence between 



thefrwthns give ft 



# 



Thus I 



Chap. # . JWtfwA 



7* 



Thus the difference betweene the fra 




* and t* . is r* : Alfo the dif- 



fcrencc between the fra&ions f 1 and 



j. 2 

a «3 



is-* 



2 1 




» r 

Jpfc* the termes given are both * he ^' h h ™ 



jingle fractions and have not a common aer uncquau 
nominator, reduce them into fractions**™™™* 
of the fame value which P*all have acorn 



won denominator (bj the 13 th . or 14 
Rule of the 7 th * Chapter ) and then find 
their difference 0 by the laft Rule* 

So the dijf erence between the fractions 

f and L will be found , viz. reducing 



6y 



the fractions given , into their equivalent 
fractions*^ and f f which have a common 

denominator, the difference fought will 




c found A _ bv die firft Rule of this 



Clta 



56 ^ 





tcr. 



The /ubtr* 



III. When one of the termes given is a f^aSk 

whole number or a mixt number^ alfo when numbers.w^ 
both of them are mixt numbers , reduce ne^al? Rule* 

fuch whole y or mixt numbers into an im 
proper fraction or fractions, by the 9*. or 





I o :h . Rule of the 7 th . Chaptered ther^the 

operation will be according to the I . or. 

Rule of this Chapter. 

So 7| being given to be fubtraSed from 
1 2, the remainder will be found 47 j Al- 
fo 9 \ being given to be fubtrafted from 

4 m) 



1 





m t ArithmetitfM Boo.k 




1 -*-e remainder will be found ; as 





ttw (hbfequetit operation is maiu- 



feft. 



I 



■ * 



2 



I 5__ 5 I 

« that is 4* ^ that is a i 




Although the 2 laft Rules beefuffici 




entfor all cafes in [attraction of fractions^ 
mixt numbers , or whole and mixt , ne 

vcrthelcffe the following Rules will bee 

more cxpedjtioys in the fubtra&ion of 



mixt numbers, or whole and mixt, efpe 



cially when the IntegraU fart confifts of 

many places , as will be nnanifett by the 

operation, viz,. 
By parti- ]V when a whole number is riven 



hr Rules 



viz. I 



% to bee [nbtr acted from a mixt number 

\yhoie num- fubtract the [aid whole number from the 

bcr from " J - • - 



mixtnum- 'whole part of the mixt number (as is 
bcr * taught by the and 4 th . Rules oftk 



I*. Chapter) and unto rhe remainders 



n^x the fractional past of the mixt 
number (riven . [0 is 'the mixt number 



thus found tk remainder or difference 
[ought 



US 
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As it 7 bee 



given to bee fub- 2 ^ $ 




crafted /rom 24! . _ 

the remainder 17 a 

will be 17^ as by 
the operation is manifeft. 

V. When a fraBionis given to bee 'A^-J^^S 
trailed from an Integer , [nbtraB the tegw 
Numerator from the denominator 9 
p/^rf /-^f which remaines over the Deno- 
minator, which new fraction thus found) is 

the remainder or difference [ought. 

So \ being fubtra&ed from an Integer 

or i, the remainder is f : Alfo ^ being 

fubtrafted from I , the remainder is ^. 

VI. When a [raBion is given to be [ub~ S.Afraaioti 

traBcdfrom a whole number greater then ^oie * 

l.fubtraB the [aid f raBion from one of the bergrcater 



num' 



Integers given ( bj the lafi Rule ) [0 the 



remaining V raBion being annexed to the 



number of Integers Jejfenedby unity ori, 
gives the remainder or difference f 7Ught* 

Thus j being lubtra6ted from I7,thc re 
mainder is 16^ : Alio ^ being fubtra&ed 



from 3 <? ,the remainder is 3 8 

VI I • When a mixt number is given to ^j.^ 

be fubtraBed from a whole number ,[ub- a whole 
traB frfiof all (by the 5*. Rule of this n ™ bcr . 

Chapter) the fraBionall part of the mixt 

number 
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number ^fr dm an Integer borrowed from 

e whole number given* and fet down the 




remaining fraction, then adding the Inte 

ger borrowed , unto the Integers of the 

mixt number , fubtratt the fkid ftmme 

from the whole number given ,( as is t.iught 

in fubtrattion of whole numbers ) fo that 



which remaines 9 together with the remain 

ingfra&ion before found, is the remainder 

cr difference fought. 
So if 9^ be 

fub traced fro S° 

jo , the re- ^971 



mainder is 40 c\o 



12 



as by the o 

pcration is nianifeft. 

sAFr«aion VIII. when a fraBlon is (riven to bee 



niTmber by C fub traced from a mixt number , and the 



nc^Rdc f A Mfr actton leffe then the fractionall 
ncx * part of the tyixt number y fubtract the 

ibfffir fraction from the greater by the i\ 
or 2*. Rule of this Chaprer y fo the remain 



ing fraction being annexed to the whole 



part of the mixt number , gives the re 

mainder or difference fou nrht. 



So * being ;{ 2 



7 

s 



fubtra&cd from Q i 

12%, the remain- — * 3 

deris as 




1 



Ckf . 9* NMraU. 



11 




the operation Xi manifeft. 

IX. When a fraction is given to bee 
frhtr acted from a Mixt number, and the 

hid fraction is greater then the fractionall 

paHofthe mixt number , fubtract the f aid 

areater fraction from an Integer borrowed 

froto the mixt number , ( by the 5*. Rule 

of this Chapter ) and adde the remaining 

fraction unto thi fractionall part of the 
mixt number (by the i\ or z\ Rule of the 
8*. Chapter) fo the fraction found by that 

addition .being annexed to the whole fart 

the mixt nuimer lefiencd by an Integer \ or 

1 5 (rives the remainder or difference fought* 

Thus % being ilibtr aSed ftbm i 3 £ the 

remainder is 

ia£f,w*. fub- 

adins £ from 






Z>9 

1 j the remain 
der is* which 

added to £ gives %which being annexed to 

1 2 ( the humber of Integers iti the mixt 



number leflened by i or unity ) gives 



thsrentainder fought 
vX.tVhen a mixt number is given to befub JJJ£ st 

tractedfrom a mixt number, and thefra- from a mixt 



£1 ionall f art of the mixt number to bee fub- ™£ and the 



tr acted, is leffe then the fractionall part ne*cRul*' 
pf the mixt number frotfr which you are to 

fub 
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fubtract , fubtract the faid/ejfer fraction 
from the greater, ( by the I c . or 2 d # 0/ 

this Chapter ) ^ W t down the remaining 
ruction : alfo fubtract the Integers of the 




leffer mixt number from the Integers of 




greater ( as in Subtraction of whole 




7> 



numbers) fo is the mixt number thus 

found, the remainder or difference fought* 

So if 17 1 bee given to be liibtra&ed 

from 20* the re 

mainder will bee 26 7 

found 3 ; viz. £7 i 

iubtrad^ing * from 3 *§ 

the remainder 
is , Al/b fiibtra t&ng 1 7 from z o the re 

maiuder is 3 , 

XL when a mixt number is given to 
bee fubtr acted from a mixt numbe r , and 

the fractionaU part of tht mixt nun.ber to 

be fubtracted, is greater then the fraction 
aS part of the mixt number from which 

ou are to fubtract , fubtract the faid 

greater fraction from an integer borrowed 
from the greater mixt number ( by the 

Rule of this Chapter) and adde the remain 





wg fraction unto the fractionaU part of 
the leffer mixt number {by the i\ or 




Rule of the 3*. Chapter) fo is the fumnte to 

te referved of the fractional! fart of the 

remainder 



\ 



Chap. 9. If at nr alt. 



77 



remainder fought j then adds the Integer 



borrowed* unto the Integers of the leffer 
mixt numbered fubtract the fummefrom 

the Integers of the greater mixt number^ 

(m in Subtraction of whole number s)fothat 

which remaines , together with thefracti 
on before refervedy it the remainder or dif- 
ference fought . \ . 

Thus if 20 1 be given to be (ubtraSed 

from % 5 f, the remainder will bee fouud 



2. 



145© • viz. fab 

trading § from- 35 5 



an Integer ot x, ao| 




e remainder is *4 

it ; which added to ; 
Ogives • then add tog the Integer hot 



rowed, unto 20 ■ , it will bee 2 t , which 




fubtra<9ted from 3 ^ , j the remainder is 14, 

fothat<th6ra#iifWer or difference fought 

is 14 



29 
40* 



When you cannot cleerly difceme which J* difcemc 

isthe greater of two fractions, havingua- of*??* 

equall deuomindcors , reduce them into . 



fractions of the fame value which ftiali 

have a commoa deilbminator, by the 1 3 ^ 

Ruletf the 7 th . €hapter,and then it will be 

apparent 



» » 




HAP. 




jtrithmefifte 




To mult i- 



e 



jlyfingl 

kta&ians. 




Chap. X. 



Of ^dultiplicamn $f Fractions md 

mixt timbers. 





the termes given to he 

multiplied art both fingh fra* 

multiply the numerators one by the 

er^foisthe product a tijw numerate 
Alfo multiply the denowipatQrt one by tht 

er^ fo is the product a new denominator 



fttovs 



o 




o 




which new fraction is tht, product fought: 

' and § being given to be multiply 



Pi 



So 



9 



the product wilji be found 



96 



land 



i 

7 



being m 
4#ct 




Alfo 

c®e by the .other, 



found 



49 



Here 



you may pblcrye 3 that in multiplication 
of Fractions , the Prod vet is always Jcffe 

for in 





To multiply II. Iff hen 'one 



as ui?tty or I is to either of tbe 

is jtbe? i?*ljcr teane to 




mixeqwra 



W 




e. 1 /"fiWI if • & V£H U A 



e n 



umber or a . number 



9 



Alt 



W 




en both of them are mixt numbers , r£- 



duce fuch whole number 



or mixt nu 



mv 



or numbers into an im proper fraction or 

fractions 




AO 



Nam all. 



th 



fractions bj the 9 th . or 1 0 th Rule of the 7 

Chaptered then the operation will be the 

fme as in the lafi Rule. 



So 8f being given to be multiplyed by 




the Product will be found 43 



8 \ being reduced into an improper fracti 

on will bee 2 | : Alfo 
multiplying z6 by 5 




will bee*, 



then 

»j j j the Product )S 130 

for a new numerator ; Alfo multiplying 

3 by 1 , the Product is 5 for a gew 4eno- 
ininator.which new Fraction being re 



duced ( according to the 1 z z \ Rule of the 



In like manner 7 ; tjejing muJti 



Here obferve, that wheu either of 



7*. Chapter ) will bee 4$ $ the Product 
fought. 

plyed by 5*, the Product willfe$e found! 

the termes given is a compound Fraction it 
is firft of all to b$e reduced into a Jipgle 

Fraction , and then the opcratjipn i? as be- 
"fore. 

Other Rules might be preicyifcftl for thp 



multiplication of mixt numbfjs 



but be 



caufethe operation by fuch Ralph would 
belittle or nothing briefer then she ppqrjitL- 

onby the laft Rule y it would tefupcrfu^ 

ous to exprcflc them. 



2 i 



• 



Chap 



• 



go Arithmetiiiue Book I. 



t 



Chap. XL 1 



w 

Of Divifonof Tractions and mixt 



numbers * 



Thedivifion J # T Ben the rentes given are both 

of finale 



fZ . V V T&ff/f /h«»»w , mnltiflj the 



denominator of the Dizifor by the numi 
ratorofthe Dividend , jo it the product a 
new numerator : Alfc r multiply the nu- 
merator of the Bivifor by the denominator 



of the Dividend , fo is the product a nev 
denominator, which new fraction is thi 

quotient fought* 

So if $ bee given to be divided by \ > the 



quotient Will bee found f 7 ; v multi 

plying 5 by 4 

the product Divifor Dividend 

is 20 for a 



new numera- 
tor, alio mul 









tiplyiflg 





aft 

vr 




quotient; 



the . pro- 




du& is 17 for a new denominator, 

h% the :-. quotient fought; In like man- 
ner if \ bee given to bee divided by f, 

the 



I 

1 




i- 

\ 

f 



eha^L 1 1 . MtuM. 81 

the quotient will 
be found 2 j|, 








as by the ope- • !I \l that is 2 -|. 



ration in . the Marge nt\s manifeft. Here 

you may obferve that in Divifitii by 

fractions, the quotient is -alwayes greater 

then either of the F rations given : for in 



■ * 1 



Divifion, As the Divtfir Wio unityjjori, 

fo is the Dividend to the quotient* 



II, When one 




tf/Ttae divifi 



when both kremixt numbers \ Reduce firth 
whole number or mixt • Umber or nu*b*s 



into an improper Fraction or Frattiori*, 




the 9*. or 10 th . o/V^ 7* Cjfotoitr, 



and then the operation will be the f drift \as 
in the I aft rule* 



9 k m k 

« • ; ) 



So if 42 be divided by 7 f > the quotient 

will be found 5 f , 7 42 



as by the operati on 1 5 • 42 

in the Mar gent is ~ r i ^ 1 1 
manifeft. 



24 that is 5 f 



X 

2 



In like manner if 6 
^quotient will be found V 
be divided by 1 2 5 the quotient wi 

found *f . Here obferve; that when either 

1 • w 




or the Termes given is a coni^oHnA FraUi 

o», it isto.be reduced into x'fingle Fratti 



fV n « then the operation will be a6 before. 



G Chap. 
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Chap. XlL 



I 

! 



• ■ 



■ 

Qf the reduEilonof vulgar Fraction 



into Deri malls 





i 



Hat which hath been performed bj 

^ vulgar FtaZlions in the 8 th , p . 

.eethe de- I0 ih > anc l 1 1 *, Chapters, may be alfoeficj 

SKib &edwithfatre more conveniency and W 

itf Ghap.t. c ^ it y jjy decimal! Fractions j ( as will bt 

nianifeft in the following Chapters) whoG 

excellent ufe vx Arithmtiejue ingenenU, 

tutrpfpeciaUy in the Do&rine of flam 



Trwgles, and the prafticall part of Gt- 

ometry>K well known to filch who are«J 



creiled in Calculations : Now to the d 
that queftions which z.re'totally or input 
compoled of vulgar Fractions } raaybc-K 

folvcd by dectmalls, the way of reduci^ 

vulgar FraSliont to deci malls is fitfl t 

4{rtOWn,which ihis chapter ^principally* 





at. The invention' oi: decimdll Arithm 

tique writes not many yearesj and fince o, 

firft invention thereof, time andrprafliti 

had> added much perfection tbqreunto :*J 

vers Challenge the fir ft invention of itj M 

truelv I know not j The tr nth is,; there £ ■ 

1 « 



! 

i 
J 



Chap* Wttmtli. 

-ao.man much ver ft *in QalmUtitHs , but 




fijl upook : for m/y. CQt^flfe-the 

rfiriUight Pr^ceivc^ $f > drat v\&y , .ws*mt 



' 1 ' ' "^V7 ' 



aucktfbc roots ;for.by&unex^ L*2.EU?nX m 



unto che fquare.aa4cab^iittnibcr?,tbe bra- s/™. ^* 




Dctimtf) • f/>7^ j 3$ you » fhall i how 
aftec.-betaughcfby thei9 :h /£y/*.of the 17* 

Chapter,! and by the 32*. :Rnlex>i fheaB. 
chapter of this, pr etent Jbaoke. 

II. A fingle Frattion yphkh&n* SfaSrf 
thmiflj may.be rrdncedto aDecimallffthe vulgar fm- 



2w •//; 'mwthe NftmerMor^of^the.FmBim vi \\ 

propounded, Cyphers atfledfttrehe 4#xex- Pr^uS* 

\td y andthew>holc be divided by. the^Dem 
minator^ the. quotient U the dectmdil^re 
quired. 

So I beiqg propounded to be reduced to 

wdecima //will be changed into .62:5,. that 
is fooo>^ or annexing Cyphers wato the-Nu 
nieracor 5. icvrilLbe-.50oo.3tc iwhicb.be 

ing divided by the Denominator 8 ,ihe quo 

tient will be 625, before which, prefixing 

' (thrit>is the 
: Alfol^ Mill fbea reduced 
into the cdtcmal - , 0 or \lt *) wdt^da 





2 to 



Arifhmetime 



Book 




to 




»8<7,&c. .or ;5|£ almoft, for 



2 

7 



can 



Hat 



not be converted into a decimal exactly 

equal! unto it, and the like will happen in 

$K Reduction of moft vulgar Fraftionsxo 

decimals i but by the continuall annex ing 

of Cyphers unto the Numerator as before 
you may approch infinitely neare. 
you are to obferye that in reducing a vul-; 

^fraction to a decim.il, it fometimes fafe 

out, that the firft place, or more of the for-j 

molt places of the decimal found, willbei; 

cypher or cyphers,, which may be difcovfr 
red by the next Rule, viz-* 

-/ . the Reduction ofaFracm 
'decimal according to the laft rule, k 



III 




place of units in the Divifor at thejirft it 

mand, extend unto the firft of the cypher, 
annexed as before, the firft figure ink 

quotient mil be tenths, (viz. the firft fk 
of the decimal fought ; ) but if it extn 

unto -the 2 d . cypher, thejirft figure in ' 

quotient mil be hundreds, (vi 2. the few 
vlace of the decimall fought) and info 
cafe one cypher is to be prefixed ; if «T 

third cypher, two cyphers, are to pj 

prefixed, &c 




1 




e 



So ^ vvill bee reduced into the deciifit 



\ 

t 



Alf( 



•95 

decimal #0375 



will bee converted intoq 



Likewife 



x 



210 



reduce 



> 



Chap. ri. ' NdMd 




* 



85 



reduced- into the decimdt .004167 Sit. 

IV. When a compound [Fractto* is com 



wntobee reductd td>#u®ecimatt; r ^ 

firft of all Juchfpmpomd Fra 

ction into a fingle Fracho% by' the 'xj™ 




Rule of the 7* Chrifter\ and -after 
wards '■ fitch "fingle Fraction into d decimal 
according to : the fecond and third rules of 
this Chapter* 

So £ of to of ^(wliichmay 




1 $ graines Tryr waight^ng^rbpofl^^ 
to be reduced to z Decitodl, 




gedinto '0012^ gcc.'Fof firft of all the 





laid com^ 

into the Tingle Fraction j^and afterwards 

the (aid fingle Fraftioneihto > fat decimal % 




•oo^j&c. 
In like manner Aftronomicallox^Seica 

genary Fractions may bee reduced 'into 
Decimals, for fince a Degree is ufually di 
vided into fixtie Minutes or Primes 1 

Prime or Minute into fixtie Se c onds i l 'i 

Second into-fixtie Thirds : ( 1 Third'mto 

6oFoHrths,2£c.Mid confequencly a Degree 
isequall to fixtie Mmutis or Primes^ or 

3600 Seconds, or ildooo Thirds^ or 

12966000 Fourths,, &c Therefore 




Minutes or Primes y are ^ Degree, 

which( by the fecond Jfotffe of this Chap.) 

G 3 may 
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i 



%t\66 

Alfo 29 Thirds,- ate n^l 

which Will be red u#4 



/// 



I tit 



*ooo 1*3 4i & c Moreover, 5. 8 ; 3 3 : 1 4; 1 1: 

that is,. ' 




Prints * 23 Seconds 



a 



r 





redu 



9 



ced tpv.a duip^aJiu^ tfcis manner 

Reduce them all into Fourths, /according 

totbwj^rd Ru{& ;the fix ch> chapter ) 






or 





. • which uccordingitb the & 



1 





1 



thf'fprefflid grounds framed 




whirvafitht 



fraftions or knownc parts c£ Money 

Waight^Mwfw^efcA *w- reduced w 
qinals^to lift endr\tlm^imyh€~made mm 

apt . fdt operMim± and? fmh- which havt 
muck .practice*. i^Aftrqnomicrir Calcula- 
tions w^g. Ta,bk& Reduction 



\ 




contra; 



■ 

Mo^oyer you «>ay otferve^as ajtho^ 
tfre decimals incflofl^of tbpTable s hcreafttf | 

ordinary pra&iee, yxm -flialln for^the nrcfl 

pfartlwvxs occafipp to uf^ofielyi the firft^ 



! 



andfometimes few*. 



The 





B 





* 9 



4 



i 



REDUCTION 
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18 

14 
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2 
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8f 




75 
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45 
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003125 

00208333 
00104167 
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g 3333333 
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The table 





6666666j 
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33333333 
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1 5 666661 





■ 0 . 



O7 5 o 

67083 3 3 3 
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062$[ 

65833333 
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1? 

13' 



I 
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©4583333 

04 1 66 66 j 
0375 - • 

! &l °3333333 
1 73^025) 1.6667 



1 






02 ? 

$4 62083333 
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0125 : r 

00833333 

00416667 
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Or. 2 3 



22 

21 

20 

IP 
18 



17 

16 
13 
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II 
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00347222 
00329861 
00 3 ,i 2 5 
00295139 
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1 



000 1 73 6 1 
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great wight. 
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♦ 
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0357142 
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Iht Table 



i 



Iktk might 



14 

It 

10 
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4375 
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3125 

*5 

1875 

12 5 
0625 
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0546875 

05078115 

046875 
0429687? 

0390625 
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OJ5l5^25 
03125 

' 9*7 3 437 5 

°*34375 
01953125 

015625 

01171875 

0078 125- 

00390^2? 



I 
1 




X.f* 



00292969 
00195312 
00097656 




Pi. 



J 




7 


| 875 


6 


75 


5 


625 


4 


5 


3 1 
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\ % S 
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1 

4 
l, 

4 
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9* 




Drie 





7 ! ( 87 5 

75 
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I 



37? 
25 
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4< 
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09 37 5 < 
^0625 
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: 0*343 7 5 
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,0078125 
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005 8 59 i 
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1, 



001953 1 



: I2y 

>064$ 



2 





< 





prdsitnglels. 



qtt 




75 



2 





*5 



3? « 




'046875 
031a 5 ' 
015625 




:$33332 



r 



10 



7 




V 




1 





> 



\ 






75 

6 6 6667/ 
58333$ 

5 

041 6 6 67 



r 



2> 



1 66667 

089 3 353 



I 





28 
27 
26 

2 5 



08*2193 

079451J. 
076714 
073973 
071233 

06 849 5 



24 




2 4 
*3 

22 



r 



21 

20 
IP 

iS 

*7 

14 
I? 

12 
II 



i 










2 

r 



o<*5755 
o6$oi6 

060274 

o.j 2055 » 
049316* 

04*577 

045837 
04 1 09 7 

o?8 3 57 
63 5617 

032877 
030137 

027397 
024657 

O21918 

01 9 178 

016438 

013698 

01 09 5 9 
0082192 

©054795 
0027397 



r 



Do^em 




10 











2 



1 



10 










2 



1 




9166667 

75 

6 666 66 y 
5833333 




4 1 66 66 y 

3333333 
*5 

i66666j 

076388 

0694444 
0625 

0555555 
0486x11 

0416667 
0347222, 

0277778 

0208333 
0138889 

0069444 



1 



VI. 7fc 



Chap. 12. Naturaff. 9$ 

VI. 77;# 7*£/e aforegoing confifls of Th ^ Ict 



w»* fever all Tablets , of v/wrA the fir fi iiihB»acy 

{intituled Englifi money ) contains in the 

fir ft Columne thereof the particular Fra 

(Hons (viz. r/tf fallings, fence, and far 

things) of a found Sterling j tftftfi w rfe 

0f/;*r Columne the decimalls* unto which 



they may be reflectively reduced : So in 

the fame Tablet 65 is the decimally anfwe 
rable to I2,s. 02083333 to 5, d.and 
003125 to 3, f. 

VI I. 77* next Tablet {intituled T roj OF Troy 

waight ) contains in the firfi Columne u 



thereof the particular Fractions ^viz*. the 
Ounces, Penny waights, and graines) of a 

pound T roy^ and in the other their refle- 
ctive decimalls; So 66666666 is the 

correfpondent decimall of 8 ounces, 

05833333 of fourteen penny waight, and 
00208 333 of 12 graines. 
VIIL The third Table { intituled A* 3 . of Aver 

verdupois great waigbt> contains in the ^F^S*** 

firfi Columne thereof the Fractions (viz. WMS "*' 
the Quarters ^Pounds, Ounces, and quar 
ters of Ounces) of a Hundred according to 
Averdupois waight, and in the other their 
proper decimalls : So 5 is the decimall of 

two quarters or half a hundred ,i 5*78571 
of 17 pounds; 003 3 482 1 of 6 Qunccs, 

and 




$4 Arithmetic! ue Book 2. 

and 000^x8 5^3 die decimdItdo£'% quarters 

of an Ounce. 

4. Of Aver- JX. The fourth (intituled Averdmois 

dupois litlc f v'y. 1 / 7 1 ■ / • 

w/ight. /w* waight)(h:wetbyoH tber-nactiansKytz. 

the OHnces y drams^nd:qHartcrs 6f drams) 

of& found , Averdupoi* ^together with their 

*r effective decimal! s : So the dec ima IN? 

.three Ounces is 187.5, the decimalbofy 

Drammes is 03 515^25, and tkcdecijnall 

of one quarter of afDram is 00097^ 5^ 

5. of liquid X. The fifth (intituled Liquid meafitres) 

hath the Fractions (vxz. the Fisits, a 

quarters of pints') of a Gallon^ andlikewife 

their feverall decimdlls : So the \ decimall 

of five Pints is 6z* t ard the decimall of 





two quarters or halfe of a Pint is 0&2. 

*. of Dry' XL The fixt b{intit Hied Dry mea fur es) 
Meafurcs. gi Ves j m t h e Fractions, (viz. the ( Bufl}sls y 




j Peeves » quarters of Ft ekes and spintes 
of a quarter, together with their .peculiar 

decimal Is : So 37 J is the decimall 

s three Bufliels, 0312 5 of one Pecke 




0234375 of \ 6fa Pccke,and 0039063 

of two Pints. 

7. Of Long XII. The feaventh(intitultd Tiards anl 

*<<afere*. E i s y /$ ff ers ymfhe fractions '{v\z. the 



c 



Quart ers^Nailef, and quarter x of Nails) 

tf &tirdsvr Els y arid their refpectivedeci 



snails riSo *is the dctimMl of one 

quarte 



Chap. 1 2 . NMurall. 95 

quarter of a Yard or Ell , 11$ -df;two 

Naiks,and 04^875 of three quarters of 
-aNaile. 

XftL The eighth( intituled Time)ipre- 1 of rime* 
fents mto yon the Fractions .( viz. thf 



r 



Monet hs and Dayes)of the Teare, ttigethe 

with their decimalls : So 58333 $g isfthc 

decimall of feaven moneths, and 045837 
of irf^ayes . 

XIV. The ninth andlafi Tablet {«nti- ®F c 

tried Do tens) yields y ou the Fractions ; comf ceTby 

(viz* the dozens andparticulars,$fagwjfe> thcDoxcn 

as alfo their r effective decimalls : So A 5 

is the decimall of 3 Dozen, ando48tf 111 

of 7 Particulars. 

XV. fVhena Jingle Fraction ?of any/of ThcVfcof 

- the: premifid Tablets is propounded to bee fame 

reduced to ~a decimally finde it iththe firft J\? t R C d£ 

Cdtmne oftheTablet, unto whichitbe- ^ *Qf g n# | 

-/Atf do^+juft againfi that Fracti- Fraaions°to 
w fo found, yoti jball have 4 he decimall D cd»als. 

required'- So ,13, s.-beirig propounded, 

taking the la ft pretnifed 7*£/f, J :findc 




s, in the firft Gdumne of the Tablet 
of A»a)f, and juft -9'gainft the 'fame thir 




J 



teen (Killings, 'I obferve 6 5 , >before*yhi 

having prefixed a point, and by that means 



figncd it for a decimall ( according to the 

twenty fifth Rule of the firft Chapter of 

this 



Arhhrnetique Boole I 

this Booked f conclude -the fame 

ordered, to be the cortefpondent decimall 

of thirteen fhil lings the fra6*ion propoun- 
ded : In like manner •0019097 is thc<k 
dmatl of 11 Grains in the Tablet ofTroi 

waight • and .035714 the > decimall of 



wairht 



the Tablet of Averdapois 



XVI when two or more fractions 
founded, and it is required to findc a 

decimal I equivalent unto the famine 

them, finde the decimal! of each of the fra- 
ctions given according to the lafi Rule ; 

then adding together the decimals f ) found 
that intire fumme is the decimall fought: 

1 3,$. 5 d. being reduced to a 

6708 3 3 ;for the d:cimall of 1 3 

and the decimallot $, d. .02085 3, which 
being added together (by the 2 rule of the 

Chapter of this Booke ) amount 

670833, viz. the decimall which rcpre 
ients 1 s 5, d. the fraction propounded: 

In like manner the decimall of 5 Qunces, 

9 penny waight,and 1 3 Grains is 45 641 
and the decimall of ^ 
67354 



1 



,5,d. 


i 020833 


1 


. 6708 22 


5, ounces. 


• 


p, p. vv. 


•0375 


i3>g r - 


.00225 








- 

•5 


19. lb. 


.16964 


7. ounc. 


.00390 







\ - 




And here as you fee mcere fra&ion* 

reduced, lb likewife may the fra&ions q£ 

mixt numbers, be reduced to decimalls z 

for examples theie numbers 97 

ounces. 13^ dramme. /itttzw of 6 7 Gallons 

£ pints. Item*2 Quarters, o, Bufliell,2 i 

Pecks, and 3 Pints after redu&ion are 97, 
•4891. $7, 7187 and 28. 078 




97.4375 67 .625 28*0625 

0507 .09 3 7 .0156 

oooo> 67.7187 . 28.0781 



97.4891- 




Again, 



p3 Arithmetique Book I, 

Again , zi I yards, 3 \ Nailes ; Item 17 



yeares:p moneths, and 22 dayes; 7ira& 

36 GrolTe, 3 Dozen and 5 particulars, 
being reduced, are 22 •7031,17.8102, 
3d .2847. 



22 




• 



1875 17.75 3*' 2 5 



«oi$6 .05027 10347 



22.7031 17 ^1027 3^ .2,847 

XVII. When a decimall is fropounm 
to know what FraElion it reprefentsjeard 

L?/ fo Qi the fame decimall in the fecond Column* t\ 



single the Tablet^ unto which it belongs, when 




Praftions. ifj 0H fade it exprefly, the number 

tigainfi it in the firfi Columne is the fr A* 

Uion you looke for \ So (reprefenang 
the fraduon of a pound fierling)btU 

£iven, I finde it in the fecond Columne d 
the Tablet o£ Money yand over againft itk 

the fiftt columne I hnde 1 3,s. which is tlx 
fraction reprefenecd by . 6 5 , the if cimd 

propounded. In like manner 3 .eoii 



( reprelenting 3 lb. and.0024 of apoufl 



Troy ) being propounded, the numbe 
reprefented by it, is>3 . lb. o, Quae, o, 
1 4 graines. 

XVM. When in the fecond column '< 

T ablet y unto which you are direftty 

0 




t 



12 



Chap. 

yon cannot precifely finde the decimall pr^ 

pounded, fearch that i which being leffe^ 
comes neerefi unto it 9 and take the number 
that anfwers unto it in the firfi columne 
for the greavefi frattion of the number re 

quired : then deducing the decimal fo 

found out of the decimal! given, finde like 
wife the remainder, as another decimall, 




d take his 



nextfraEhion of the nptm 



fpondent number for th 




fop 



rocee 




require 




9 



A 



n 




in that order, till you have dif- 



covered the intire number reprefented by 

the decimall propounded. 

Example : •6739 being prapounded 




demand the fraction of a pound Sterling 

rcprefaited by it ; The decifcnalf in the Ta 

k which being leffe comds 



blct 




money 



neareft to ^759 is .6?, whofe cotrefpori- 

dent number in that Tablet is f 2 , which 



are the /hillings of the number required ; 

Then iubtradling (by the 1 Rule of the 1 4 



Chapter 



of this Booke 

the remainder is 





0239 



out ot 

- and 



the nearett decimall in the fame Tablet 

to*o^39 is .0208, whofe correlpondcnt 



numb 



cr is 





wnicn are 



the P 



ence o 



f the 



cr 



number required : Laft of a!f dedtf&fa 

,02 03 out of .0239, the. remainder is 

•0031, which gives you in thefirfl co- 
lumne 





Aritbmuique Book I 

Again^ 22 | yards, 3 * Nailes ; 7w» 17 



yeares:^ moneths, and 22 dayes j Itm 
36 Groffe, 3 Dozen and 5 particular^ 

being reduced, are 22 .7031, 17 «8ioj, 
36 .2847. 



22 




« 



1875 17,75 5<5.2j 



♦0155 ,06027 « 03 47 

22.703T I7 •8IO27 36t2847 



XVII. JF/tf » ^ decimall is propounds 

to know what Fra&ion it represents, fearcl 
the fame decimall in the fecond Columnej 

the Tablet, nnto which it belongs^ whm 

ifjoufindeitexprefly, the number j4 
ngainft it in the fir ft Columne is the fn* 

Uion j oh looks for \ So 465 freprefenticjj 

the fra£iion of a pound fterling)btv§ 
$iven, I finde it hi the fecond Columne $ 

the Tablet oi Money atA over againft iris 

the firtt columne I Hnde 13^. wnich is 
fta&ion reprelented by • 6 5 , the decintl 

propounded. In like manner 3 %ooi\ 




( reprefenting 3 lb. and.0024 of apoufc 



Troy ) being propounded, the numb 



reprefented by it, is^tlb. o, Ounco.p 

I^graines 

XVIII. When in the fecond col ummi 

the Tablct y unto which yon are direftd 




Chap. 12. Naturall* 

yon cannot precifely finde the decimal pr** 

pounded, fcarch that i which being lefft^ 
comes nee-reft- unto it, and take the number 
that anfwers nnto it in the fir ft columne 

for the greavefi fraction of the number re 

cjnired : then deducting the decimal fo 

fonndout of the decimall given, finde like 
wife the remainder, as another decimal^ 

and take his correfpondent number for the 

next f raft ion of the number required} And 

fo proceed in that order, till you have dif- 

co vered the intire number re prefented by 
the decimall propounded. 

Example ; 16739 being propounded, 
demand the fra&ion of a pound Sterling 
r cprefented by it • The decitnalf in the Ta* 

blct of money, which being leffe comis 




neareft to ^7391$ .65, whole cor refpori-* 

dent number in that Tablet is 1 3 , which 

are the Jhillings of the number required 

Thai f ubtrafting (by the 1 Rule of the 1 4 



Chapter of this Booke ) .65 out of 



t>739> the remainder is 0239 and 



the neareft decimall in the fame Tablet 

to -0239 is .0208, whofe correfpondent 



number is which axe the pence of the 



cr 



number required r La ft of alf d«ftf&ft 

.020$ out of .0239, the. remainder is 

♦0031, which gives you in the firfl co- 
st lumne 





Natural 

Any dec in? all being propounded^ * c 

value thereof in the known parts of tbt Decimall 

may be found without help efthi gJJ 



Table of Reduction, viz- by Multiplied 
tion; for if the decimall given bemulii 

{according to the Rules of decimal 

'Multiplication exprejfed in the 15. Cha 

ter) by the number of known parts 
next inferiour denomination^ which are 

the Integer > the Product is the 
value of the decimall propofed, in that in 
feriour denomination* and if there happen 

to be any dccimall in the Produttjoumay 

in like manner finde the value thereof 

the next inferiour dc nomination \andfo pro 

ceedtill you come to the leafi known parts 

^ the Integ 

So if the dccimall 73^5 reprefenting 

the fra&ion of a pound fterling be pro 

pounded, the value thereof will be found 

% ,f. fere, viz, multiplying the 

Iccimall .7 16% by 20 (the number of the 

fliillings in a pound flerling) the Prodtuft 
will be found 14 .71 fallings. Againe 
multiplying the decimall 73 fallings 

number of pence in a 

Produft will bee 8. 76 pence 
multiplying the decimall 

number of farthings 

penny ) 



Natural!, 

In like manner the decimall .075899 

degree will be reduced into 5 8 : 33 ; 1 4, &c 

5 8 minutes , 3 3 feconds, 1 4 thirds 



XIII. 



Of Notation an A Jdditim of Decimals. 

He Notation of Decimals is before 



{he wne in the 24, a 5 » a * and a 7 

M/ of the 1 Chapter j but for the better 

undctftanding of thepraftical operations m 
m .mals, you may further obferve that the 

order of places in decimals is from the letc 
hand to the right,contrary to that of whole 

Numbers which is from the right hand to 

the left, as will bee manifeft by the iubie« 

quent Table 

1HGFEDCBA a b e defg 



1 Signifieth 

One hundr ed 1 o o 1 . o 1 that is 

000 .001 
10000 1 .000 
00000 1 .000 

OOOOO 

OOOOO I .OOO 

ooooool .000 00 



jirkbrrtcti^ Bpok I 

The Capital! letters at die head of the 



precedent Table doe flicw the Order ot 



the places ot Integers j viz.. from the 

place of Knits to the left hand j lb y£ is the 
place of Vnits or firft place, B the place 



oiTens, or fecond place, C the place of 



Hundreds or thijrd place., &c. And on 
the contrary, the imali Romanc letters doc 
jfhew the Order of the places of Decimals 

beneath Unity; fo a is the firft place, or 



place of Tent hs, b is the lecond place or 




ace of Hundreds, &o And as the va 

lorsot the places of Inte% crs doe increalc 
in a decuple Ratio from Unity towards the 



left hand, B or the fecond place is 

ten times greater in value then A thefirlt 

place ; alio C or the third place is tenne 

times greater in value then B &c Soon 

the contrary, the valors of the places ot 

decimals* doc decreafe in a decuple Ratio 



beneath Unity towprds the right hand 

-viz,, a or the firft place of decimals 



tenne times leUc in value then I or Urn 





or the lecond place is ten times lefle 

in value then > <*, and c is ten times lefle in 

value then &c. 

Moreover* as Cyphers in the foremoft 

places of decimals, are fometimes neccfla- 

ry to difcovcr the true Denominator (as 




C hap ♦ 1 3 ♦ &*t wall, n 

is manifeft by the precedent Table, and 



by the 2 6 Rule of the firft Chapter : ) So 





contra ry, cyphers at the end of dc 

cimals ftre of no ule. (vi?») .*$ 'isequiva 



lent unto •3o 3 or # 3oo, or .3 coo, (as is ma 



nifeftby the 7 rule of the 7 chapter ) for 

H bcine reduced to its lcaft terincs will be 



100 . 



io alio f~?i will be reduced to £ : The 



preiiiiflcs being confidtred, and. the 24^ 5 



> 



2(5,27, and 50*. rules of the 1 Chaptc 




4. 



diligently oblervcd for the writing downe 



of decimals, there will bee no difficulty in 

Addition of decimals, or mixt numbers 



whole Fradionall parts are decimals, as 
will be manifeft by the fubfequent Me, 



vi ^ 



II Place the decimals in rankes orderly Addition of 



one under the other in fuch manner, that decimals. 
like places may ft and in one and the fame 

down right line, which Jh : 11 rightly bee 
te, if the points "prefixed before each de 




email fland direEUy one above ano 




5 



Then adde them together its z* taught in 

on of irhole Numbers by the io ? ' 1 . 




and 11* Rules of the fecond Chapter 

Examples hereof are thefe that follow 



r. , • J 



t 



6$ 



Arithmetiqm Book I. 






6% 
0208 

6708 



l 




•752 

.05 
. 926 

.055 



19 




* 



073 



3 s 
54 









4 



.05 
24. 17 

84.473)114 



75 
.198 

.018 



Here you may oblerve, that the Num 

berofTchs (iftherebe any) contained in 



die firft pla ce of the decimals, being that 



I 



4 




next unto the points ) is che Number 
Integers to be carried to the place oiVnits 

or Integers . 






p. XIV. 



Of Subtraction 

Their/tali' 




Sufetft&ion I T%Lace the decimals as is directed h 






Mules of the third Chape) 



Examples 



I 
J 

r 



1 

1 
« 

1 



■ 

! 



_ the lafi Chapter, and then pro- 
ceed as J on are taught in Subtraction L 
-whole Numbers by the third and fourth 




ioS ArhhmtiiW Book 






hap; XV. 



Of Multiplication of Decimals 



MdtfpHta- 1 .T2V rf«7 o/^f which may fall out 



ttM oTDt- J[ ; n Multiplication of decimals , W«/ 



Numbers, according to the Rules 



prefer ibed in the fourth Chapte r, and cut 

iff ahvayes from the Produtl t owards the 

right hand by a down right line or psiatjb 

many places as are jointly in the decimd 
farts of both the terms given to be multipH 



tdxfo is the number cut off toward the right 



band the Trafhionall part of the Produ 




and that on the left hand ( if any happen 
is the Intc^rall part of the Product : Ex- 
amples hereof arc thefe that follow .- 

12.453 246.25 




3 5 



99624 . 12-3125 

8717_1 ■ 7 387 5 

88116724 S61875 



564 

'9 '9 





507V5 -783 



II. jvhtn 



Chap. 16. Natural/. 

II. When the Produtl confijts not tf /» 

many places as there are places of decimall 

parts in both the Termes given, (which 
oftentimes may happen when the ProduB is 

a decimall ) fupply the deficient place or 

places- in the Prod/itt, with a Cypher $r 

Cyphers prefixed on the left hand thereof ? 

Examples hereof are thefe following : 

S' W .03 7 * 
.00 26 05 

33150 .001875 
11050 

0143650 





no 



Arithmetiqtte Book I 

end that the qmtient may bee continued t 

as many places as is necefary 



* 



I 

I 

I 



III. The dividend being fo prepared, 

you are to divide it by the divif )r as iftht) 



were whole ■ Numbers, according to the 



rules prefcribed in the 5 Chapter, and to 



t 




fever the whole pan of rhe quotient 

therebe any) from the frattio nail or broken 



part, or elfe to findc the quality of the fra 

ftionall part, when there :-s not any Integer 



in the quotient, according to the foiloyrhg 



Rules 



Divifion by ' IV. The Termes given oevng ootn mtxt j 

Decimal!*, Numbers, or one of them a whole Number '■ 

f^wko,, and the other a mixt Number, orthedi 



both the vidend be in 7 a decimall and the divifor a 



Termes are , , ^ 
mkt Num 



whole Number or a mixt number', the 
bers, or one j^J? figure in the quotient {in fuch Cafes) 

whole a will be of the fame place or degrce,withthat 

Number figure or Cypher of the dividend which at 

and the o- <*• s r ■> - - • - 



thermiNt,or firft demand ft andeth, or kt leaf isfippo 

Dividend kfi d t& ft a » d dinm J ^ tbe P 1 "" I 7 ™" 
a Decimall in the divifor* 

lfJ* Wv Soit'152^.15 be divided by 28.75 

whole or the quotient will be found $ % . 017 3 , &c 

rmt Num- f()r chc j acc of Tens 5n , he ^ V idend(ihi 



' 1 



is the lecond place of :he Integers to 



I 



i 



wards die left hand ) (landing over tl 

place of Vnits in the divifor, (that is, the 

Ml 



t 
I 

f% 



Chap- 16. Natural!. 

firft place of the Integers ) at the firft de 

mana, fliewes that the firft Figure in the 
quotient will bee in the place of Tew, and 

therefore the Integral! fart of the quo 

tint muft confift of two of the formoft 

places, and the reft will bee a decimall 



In like manner if y« 3 67 2 bee divided by 



the quotient will bee found .31 57, 
(fa For the place of Tenths (or firft 




place of a decimall ) in the dividend^ 

(landing over the place of Vnits in the 

divifor, ( diat is, over the firft place of 



the Integers^ ) at the firft demand, fliewes 

that the firft Figure of the quotient ^vAVL 

bee the place of Tenths ,(or firft place of a 

ham all : ) Alfo if 1 or an Integer bee 



; — * / - 9 <>; 

divided by z6. 7> the quotient will bec 



•038,^. And if *35^73 bee divided 



by 44, the quotient will bee , 008 1 , err* 

The operation of the (aid examples will be 

as followeth 



1 1 fc Arhhmtti q »t Book 



• 



i 



75}i5H' 2 5 o « o .°.u3: 0I 7"> 

1437 




8675 

S625 17)5- 3*7* (•> I 57- 

* a « « • 




5000 s: 1 




1250 

° 1 3 5 _ 97 
1 1250 




1 22 



8625 




±6.$) i,oooo(.o38 : &c 44). 3 5^73 0oo8i,*c. 



789 

• ^^^w ^^^^ 

2IIO 

a 1 04 



47 

44 





a.Whathe V. wlmthe dividend i' a whole or tnixt 



Number or jW W , 2 „J J>/<te« «* ^ fl/MttfW 



iWri w the right hand rrithfo many 



placer .« are in the divifcr, for the fame 

Number of places will be in the Integral 
part of the quotient in this C fife* 





ii4 

. When 

the Terroes 

given are 

decimal 5, 

the Divi- 
dend being 



Arithnttfo fie 



Book I 



t 



17 



Natural!* 



When the Termes given are 



VI. _ 

decimals, the dividend being the 



botb 



greater 



t 



Chap. 

/>/<*r* or places defective in- either 
Term es, by annexing a Cypher or Cypher 's 




the 



obferve how many f laces mill arije in th 

quotient dividing fo w.wj of theformoji 



ott the right hand, and then proceed as be 

fore. 

J 



the greater places cfthe dividend, 

Tcrmc- ■ J - -~ » 



as there are places 

in the iivifor^for the fame number ofph 

ce swill be in the Inte grail part of the quo 

pent in this Cafe. 
So if 43 7 $ be divided by # og .the qui 



1 



i 

! 



So if. 2 5 be propQunded to be divided 

by .7 5 the quotient will t>e AUb if . 3 

be given to be divided by y6 54 the quo 

vulgar FraEli- 



tient 



will be 




whi 



MS 



( if accafion fervc ) - may bee rcdu 



f^rwillbe 14 .583, &c 



u 5 v 7 [ 1 V — - y ^ / 

Alfo if '68&0 ced into decimals by the lecond Rule of 



be divided 




32^ the quotient 



will be 




1 5 .The operation will be as followeth 



the 12 Chapter 







®3) 



• 



4375°(i4i5$3 



5 



» 



t 



3*) 



688o(2ji5 
64 







t 



XVII 




3* 



iHtf Ejctrattion of the Square 




160 
160 



1 



J 



% 
t 






o 





0/ Numeration. 2V0fr 

follows the Extra&ion 0/ Root?* 



4. when vil. 0k» the Temes given are 




1 



he Term« 

given arc 

Decimals* 
the Divi 



yiz, of the Square and Cube. 

]l The Extraction of the Square-row 



decimals con ft fling of eejuaiipIaces.tkM & that by which having A Number given 

vidend being the lejfer Terme, place M we 'finde. out, another 



Number, 



which 



dend being v idend as a Numerate* 



and the divifm king multiply ed ' ly ib felfe produce th thb 



the leflcr 

Tcrmc 



denominator, 

quotient 





is fuch vulgar FraB 

if the Termes gm 




tven 



ut t 



Wftkmt eft^all fUces, JupplJ 



i 






III 




• 
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III. In the 
Extra&ion 
the fquare-reoc 
the Number 

propounded * 

alwajes con* $ J J \v> 

ceived to b'eea 

Squztenumber, 

that is, a nunu 
er of certain 








little Squares, 



ana tne 




compreheded within one in tire great fquatt, 

Rootc or number required is the 

fide of that great Square. What the Ex- 

tra&ion of the Square roote is,will readily 

appeare by this Diagra-mme, before pro 
duced in the $ rule of he 5 Chapter : For 
as in Multiplication having two fidts 

given, we demand the Content, and in di- 

vifton having the Content, and one of the 

fides propounded,the other fide is required; 

So in the Extra£Uon of the Square rcct 



having a Square content given^we demand 

the fide, which being multiply ed by it felfc 

conftitutes that Square ; Thus the Squw 

number 1 5 being given ( as in the Du 

gramme) his roote demanded is 5, for 5 



times 5 is as. 



I 



IV, 



Chap. 17. Natural!. 

IV. Square numbers are either (ingle 

tr compound 



117 





fingle Square number it that 

» A fingle 

which being produced by the multiplication jjjjje 



tfotie fingle figure by it felfe t is alwajes 





en too. So 25 is a fingle Square 

number produced by 5 , multiplyed by it 

ielfc. 

VI, All the fingle Square numbers to- 
gether with their refpetlive rootes are ex 

mjfed in the Table following j 




iW9)t6'2$ 364964 






r 




13 





6\7\*\ 





Here in die uppermoft rank of die Ta 

Me arc placed the fingle Square numbers 
of every particular figure, and in the other 

their refpeStivc roots ; And therefore if it 

were demanded what is the Square roote 



of $0, the Anfrerv would bee 6. fothe 

[pare roote of 4. is Zfhcfiuare roote of p 

is ?, &c. 

VJ I. When a Square number is given, 

that exceeds not 100, and jet is none of the 



Square numbers mentioned in the Table, 

for his roote joh are to take the roote of 

the 





1 1 8 Artihmetiqtie Book 

the Square number, that heing lejfe, yet 

comes near eft unto it : So 4.5 being given, 

the roote that belongs untb it is 6 , and 

1 o being given, his correlpondent roote 



IS 




Com- VJIL A Compound Square number* 



pound that 1 which being produced by a number 
XTcr. (that confifls of mo places then one) muliir 

plied by it felfe % is nevtr lleff ? then I oo. So 

1 024 is a Compound (quare number pro- 
duced by the multiplication of ^s multi*; 

plied by it (elf* 

IX; Xo prepare any Square number 




ivcn> for Extraction/ futjjeribe a Point 



under each tither figure beginning with th 

/aft firft: So 1024 being given , you are 



to fubferibe the Points thus, Mn 
fo many Points as are in that manner fub* 

fcribed, of lb many figures the rdm de- 
manded will confift. 



Stiwi*. X » having thits prepared) our number, 

yonmayfee it diftributed by the points inti 

feverall Squares : So in the laft example 



10 is the firft Square, and. 24 the 




cond. 



XI. Having drawn a quotient in ' the 
mar gen t 3 finde the roote of the firft fquarty 

and place it in the quotient : So I finding 

by the feventh rule aforegoing g,tobe the 



■ 



COP 




correfpowdent roote of 1 o, I write 3 in the 

quotient, and then the worke will ftand 

XII. " Subfcribe thefquare 
of de figure placed • in : 

Quotient finder the ■ firft 1 024 ( J 

faure of the number given 
as you fee in the Msrgenn 

XIII. Subtract thefquare of .the figure 

placed in the quotient, out of the t.f quart 

of the number given, and having placed 
the remainder above that firfi 

fquare, canceU the figures out 

of which the S ub trail ion r* as 

made: this done, the worke- *?H 

will ftand as it is in the Mar 






otnt 

o 




XIV. Draw a line under 
the worke, and having doubled the roote, 

place it under the firft figure of the next 
f quare: As' in the example ■. 

XV- Demanding how of 




ten the firft Figure of the 10*4 (2 
double roote towards the left 



hand is conta ined in the re 

making figure s of the f quare 
Number placed above it,. and 

hfervingi* that behalf e the 






Met befo re tmght in T>% 






■ 

v ifton 



> 



I20 




the double roote: So if you 



Book I. 

vilioffi mite the Anfmr in the "%u? tient y 




askehow often 6 ft in 12. 1024(32 



the Anfwer is 2 wherefore I 

vvritQ 2 in thfe Quotient 






likewile under the line after 6 2 

6. Sec' the Example in dw 




■ 

1 
1 



XV h Multiply the number under the 
line bj the Figure laft placed in the £w* 
tienty and writing the Produft under that 

number, Subtraftit out of the Figures q$ 

the Square number placed above it> and 

the* proceed mjou are dire ft edit* the 13* 

Rule afore geing: 

So 61 multiplied by 2 ,the 1 00 

Frodii£t is 124, which if I • 2024(32 

Subtract out of 124 the Fi- 
gures of die Square number 

placed above it,thc remainder 62 

is 0. And thus the whole 124 

worke being finished , the 

Square root efi o24,thc number propoun 

ded, is found to be 3 2. 

sec the j, But here obierve by the way, that wha 
chapr^ the Product exceeds the: number placed 

. above it, the worke is erroneous, and then 

you are to reform it by placing a leffe 

. Figure 



1 






Chap* 1 7. Nat ar all 



Figure in the quotient, as you were taught 

before in Divijion 



XVI I. When after the whole worked 
fnifled) any Figures ^emaine of the lafi 



Subtract qn, they are the Numerator of a 



FrafHon, which loath the roote doubled 



with an Vnite added unto it for his deno 



minator, and is to bee annexed unto the 



number in the Quotient^ as the broken part 

of the roote require 




So if the Square roote 

of 43623 were deman- C03 59 
ded, it would be found ft%6z$ (208 }Jj 

20S as appcarcs by 

Example hereunto 

annexed, for having di- 
ftbguiflied the num ±- 

Ler given into feverall 4°° 




Squares by Points, firft - 32^4 




demand the Square 



wte of 4 {he firfi Iquarc, which I finde 

by the fixth rule of this Chapter to bee 2, 

wherefore placing a in the guotiiHt, and 



the Square thereof under 4 the fir (I 



fquarc, I fubtraft 4 out of 4,and bnd 

ing nothing to remain I cancell 4 the firfi 
fquare, -placing o above it ; then draw 
ing a line under the worke, I double 2 the 

roote, and place the double Aereof^M- 

v under 



4 



Arhhmetlque Book I, 

under 3 the firft Figure of che next fquarcj 

after this I demand how often 4 thtdoublt 

roote is contained in X the figure placed 



above it, and not finding it once contained 



in it, I place o in the Ctyotient, (accord 

ing to the 1 I th . rule of the 5 th . Chap.)and 

Jikewife under the line after the dotthk 



1 

1 



I 
t 



1 



roote 



7 and becaufe the Produa of 40 

multiplied by o (the'iaft Figure placed 

in the Quotient) is o, 36 the figures out 

of which it ought to bee deduced remain 

the fame without alteration ; wherefore 
drawing another line, and doubling 20 

the roote, I place 40 the double roote Ufl 
der 2 the firft figure of the lafi Iquarejthen 

I demand again how often 4 the firft figure 
of the double roote is contained in 36* the 
fibres above it j and though it bee nm 

times in it, yet dare I take but 8, which I 
write in the Quotient (according to the 7. 

rule of the Chapter) and likewifeatter 

40 under the lorn ft. line ; This done 

multiplying as before 408 the number un- 
der the line by 8 the Uft figure placed in 



I 

t 

\ 
t 

\ 

i 




the Quotient , the produ& is 3 26*4, ' which 

if I fitk rati out of 3 6 '.1 3 the figures fib 



ced above it, the remainder is 350 ; 




that at laft I fijide 1 6% to be the whole part 

of the roote demanded ; and as tor the 

Frattton 



Chap. 1 7. N&turtB. 

h&ion aanexed 3 $p is the Numerator 

thereof, and 417 the denominator • For 

208 the roote being doubled is qi6 y 
whereunto if you addean unite ( accord 

iogtp this rule) the fumme is 417 ; and 

therefore the Number fought for in this 

demand is ao8 1H as before in the [Ex 

m • 

ample. 

XVIII. The extraUion efthe Square The Propf, 

roote is proved by multiplying the roote 

bj it felfe ; for that done the produft will 

be cquall to the number given j So' in the 

firft example of this Chapiter; 32 being 



123 



multiplied by it felfe producetfi 1024, the 
number propounded ; But when the Qtio 

tient hath a fra&ion annexed, addethe 

numerator of that fraction to theprodudt, 

and then the fumme will bee equall to the 

number given : So in the laft [ Example 
208 being multiplied by it felfe produceth 

254, unto which if you ^ddc 3 5 9, the 




Numerator of the fraction annexed, the 



fumme is 43623 the Nuipbcr propoun 
ded. 

XIX. Sometime to finde the broken part Rm. gem 
of the roote more ° exatt lj\ <a. $ornp{tent Et<n * 

number ofpaires <of Cyphers r yi§. either 

tip, 0000, oooooo, qv oodqoqoo, &c. 

m annexed nnto the number given 9 and 

in 




Arithmitique Book I. 

in this Cafe the faid broken part ef the 
roote is alwayes a decimaU confining 
fa many places as there mere paires of Cj 

phers annexed. 

S o if 43 6 2 3 were g\ yen, as before, to 

fifide the rootc thereof (according to this 

Rule)annexe Cyphers unco it in this man 

tier, 43613 oooooo, And then if you ex 



» 



00^5^04 



4^^3^00000 (208. 861 

* ft # * +- # 




4o 






408 

3**4 

41766 
250596 





41772 



traft it aeccording to the rules aforegouig 

y&u (hall finde die roote thereof to bee 

208. 861, which is equivalent to 208 $ 

for the whole parts are the fame in both 

the 



Chap. 1 7. Natural!. 

the notes, and as for the broken pins Jf* 
and itH or .861 have the jame value ; the 
whole operation is apparent by the exam 

tie premhed. Again, if 1 o were propoun 

<fedtobee extracted, you muft prepare it 

thus, 1 oooooooeoooooo, and then the 

roote thereof in this manner extracted will 

bee, 

I ooooooo 





which may aho bee written thus, 

1621776 according to the laft rule of the 

1 chapter of this Booke. 
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W445* 



100000000 &c* (3.i6i,#r. 






61 

626 

6322 
12644 



See here part of the worhc which inay 

give you a Vght and underftanding of the 
reft And here ttbferve that in this cafe the 

store Cyphers you annexe unto the num- 
ber 



! 2 5 Arithmethjae B ook I 

ber given, the more juft and exact the ope 



ration will prove 

Laftly, as touching the Points^ by which 

the number given oughc co bee itiarked 



proceed as you are before directed in the 

9 r ule of this Chapter ( beginning firjt 

with the lafi Figure of the number given) 

as though no Cy phers at a 11 were annexed ^ 

and then fublcribe Ukewiic Points under 

each other of the Cyphers aanexcd,procee 



ding from the lafi Figure of the number 

given towards the right hand : See the ex- 
amples. „_,„... 
to tmaft 1 XX. The Square roo:e of a Fraction is 

Pialion. Square roote of the Numerator (accor- 



ding to the aforegoing Rules of this chap- 
ter) which roote Jhati bee a new Numera 
tor. Alfo the Square roote of the denmi 

nator is a new denominator, fo is the nw 

a&ion the Square roote of the Frattm 




(tiven : 



. Thus the Square root e of -,| is % «* 

the Square root of 9 is $ for a new Nume : 

rator ; Alfo the Square roote o$ 16 is $™ 

a new denoriiinaror. 

oL fncom: XXI. When either the Numerator it 



menfurabie denominator hath not a perfe ft S quare root, 

fjuic" viz, when fuch Fraftio* is inemmj* 



roots. 



Chap. 16. Natural! 

nble to its fquare roote, the fquare root 



of fuch Fraction is exprejfed by prefixing 



111 



this Char after J or iq. before the Fratti 

en given : 

So the fquare roote of ^ Is thus cxpret 

fed i^, or thus Jq \% becauie it is inex 



prcffible by number ; But here you are to 

obferve, that if the Fraftion whofc ft juare 



t ooms rcquired> be not in its leafi Termes* 

it is firft of all to be reduced intoirs/^ 
Terms by the j Rule of the 7.djapter ; for 



oftentimes it happens, that although the 



former be incommenfurabie to its roote,y<x 

the latter may bee commenf arable j S o in 
this Frattion - t g each Tearmeis incommen- 
furabie to its fquare roote, but the laid -,f 

being reduced to its ledft Termes there 

will be found in each Tcmiziicommenfu- 
r Me roote ; vie. the fquare roote of 4 is 3 

for a new Numerator, and the ft luare roote 



of o is 3 for a new Denominator, fo is \ 



the fquare roote of * ( equivalent unto \%) 
XXII. The fquare xoattof a FraEiion To csrraa 

wfoV/? # incommenfurabie to its roote way the fquare 

be found neare^ in this manner, vU. Reduce ™£\ 

the Fraction propofed into a . decimall by on tow™- 

ffo 2 of the : 12 Chapter : wwr* ^ f ^"fquare 

p/rfc*/ rfre m decimally the nearer xootc. 

wi// tfe roote be found , but the decimal! 

mufi 
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mufi conjifi of an even number of pl^cest 

viz. either of % two^foure, fix, eight orten> 

&C, paces j Then extract the fquare root 

that decimall as if It were a whole 




number according to the Rules aforegoing 
which roote found Jhallbee H decimall ex 

prefftng neare the fquare roote of the fro, 

Slion propofed 

So if the fquare roote of % bee required 

fceare,rcduce the (aid \% into a Decimall 

(by the 2. rule of the 1 2. Chapter) which 

will be found ,81*50000, &c. Thenex- 

a&ing the fquare roote 
were a whole n umber , it will bee found 

the fquare XXIII. The ujuare roote of a mxt 

n^. number commenfurable to its toott, is 
ker. jo/wd in rte we manner m in the 2 oir/w 

of dte Chapter, the mixt number being 

firfi reduced into an improper Frdftion bj 
the 9„ rule of the chapter 



1 

( 



1 



r 



t 

1 
i 

( 

1 

; 



1 



i 

r 
* 




So the fquare roote of 34 |^ will bec 

found 5 f viz. 34 ^ being reduced into the 




improper fra&ion the /^//^ war 
the Numerator 22 op will be 47 for a new 

Numerator.; Alfo tht fquare roote of the 



♦ 

1 



i 
I 



Denominator 64 is 8, for a new De 

nominator, fo is fonnd 4 J which ( by the 
14. rule of the 7. Chapter) is 5 § the [quart 

rortt 



t 
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rootf fought. And here die lame Caution 

is to be obferved as in t|ic 2 1 . Rale of this 

Chapccr; viz*, the fratf ionall part of the 

mixt number, or the improper fra&ion 

equivalent unto the mijet number, muft be 
in the leafi Termes before any extraction 

be made. 

XXI V. When the mixt number given J* 
is hicommenfurable to its fquare roote,pre- root ncarcj 

fix this Char after before it, viz. J or iq. SJiiiSL 

So the fqtfare roote of 7 § wiii be thus ex- comment 
pxefted : j 7 § or Jq. 7 1 : But if you de- " 

fue to finde the fquare roote ftca.re, of a 

mixt number incommenfurable to its r£>ote> 

reduce the fra6tioiiall part of the mijet 

number into a Decimall of an eyen number 

of placejs, as in the 2 2 . rule of this chap- 
tex 3 aod annex the Decimall fo found unto 
the whefe part of the mixt number; Then 

efteemipa the faid whole number andZte- 



rablcto its 
roote. . 



cimall as one intire number, extract the 

fq Hare rme thereof according to the afore 



going rules of this chapter, and from the 



root found, .cut off alwayes to the right 

hand, f$ many places as there are points 

eciniajl annexed, which number 

Wctftpfiihalhbe a Decimall, {hewing the 




%ftion*U pa&t of cheroot, and that oh.tfhc 

k& hm$ fhall bee the whole pare of the 

roote 





Chap, i Natur all. 

haye a great intirc cube comprehending 



two times fourc, that is, 8 dice or little 



cubes j And here 8 is the cube number 

given, and 2 is the robtc, or number re- 
quired : In like manner if you ranke 2 5 

iceki afquarefbrm, viz,. , hying 5 in a 



ranke, you have a fquare containing 2 5 

dke y now upon this lquarc of if you 

ercilfoure other like Iquares, youfliall 

haye a great intire cube comprehending 5 



times that is: Xxtds cubes + and 




, „ -w. 




in this cale 1 2 J is the number pro 



pounded, and 5 the roote 7 or number re 

quired, 

III, A cube number is either Jingle er 

compound. 

IV* A ftngle cube number is rhat : which 

being produced bj the multiplication of one 

jingle figure fir ft by it fe/fe, and then by 

the ProauEl^is alrvayes leffe then 1000. 

0125 is a Jiggle cube number produced 







multiplied firft by it felfe, and then 

by 25 the Product ; for 5 times 5 is 2 5; 

and 5 times 25 is 125; 

Alithe Jingle cube numbers, and 
fijffare numbers^ together -with their re i 

fpective rootes, are expreffed in the Table 




falhwhg 



« 
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_ ia7i<54;i25l2]:6[343|$ia|7 1 ? 
r,4'!"9 fid iftjl^l 40l*V 





1 a 












Here in the uppernioft ranke of the Ta 

blezxc placed the fingle cube numbers of 



the particular figures 1.2,3,4,5,6,7,8,9 



in the next the f quarts of thole figures,and 

in the lovvcll ranke the figures themfelvw, 

being the relpe&i ve room of the cubes and 

and 



y — i 



fquarcs in the uppcrmoft rankes 
therefore the cube roote of 1 2 5 being 



mandecL the anfaer is 5, and the cuk 




i' 



1 

■ 
4 



roote of 216 being required,the Table will 

give you 6, and fo of therelt. 

VI. When a cube number is given, tkt 

exceeds not 1 00 o, and yet is none oftk 

Cube numbers mentioned in the Table;fvt 

his roote you are to take the roote of th\ 

cube number, that beiwr le (fe comes neartjl 



unto it. So 1 57 being given 3 the roote that 

belongs unto it is 5 . 

Acorn- VII. A compound cube number is tkt, 
SEnum- ™hich being produced by a, number tkt 



f 



conjifts of woe places then we, firft muln 
\lied-by it felfe, and then by the Product ,» 

never ielfe then 1000. 80157464151 



ccmpound : cube number^ being produced' 



1 
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by 54,multi plied firfi by it felfe, and then 



135 



by 1916 the product, for 54 times 54 
is 2916, and then 54 times apie» is 

157464-, the compound cube number pro 

pounded 



VIII. To prepare a cube number for 



extraction fubferibe a point under every 
third figure from the laft placing one alfo 




under it ; So 15740*4 being given, you 

arc to fubferibe the points as in the mar 

gene, and fo many points as j--^^ 
are to that manner fubferibed, 

of fo many Pigu res the roote d emanded 

will confift. 

IX. Having thw prepared your num- The Ex. 

r, you may fee it difiributed by the «*•». 

pints into fever all Cubes : So in the fame 

txmple 1 5 7 is the firfi cube, and 4^4 

the fecond* 

X. Having drawne a Quotient in the The firft 

Mar gent finds the roote of the firfi cube P erauon 

and place it in the quotient • So I find- 
ing ( by the fixth Rule of th's Chapter ) 
to bee the correfpondenc roote of 1 5 7 

_. write 5 in the Qn orient, 

and then the vvorke will 1 574?4(5 

ndfW 

XI. Subfcribe the cube ofthetootzun 
(ler the fir (t- cube of the number given: 

So 




> 






i;6 
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So 125 



being the 







erne 
f this 



of 




the 



roote 



(by the w 

Chapter) I write it uti- I574°4(5 



1 



der 157 the firft cube 

of the number given 



125 



1 



thus 



Subtract the cube of the xootc 



XII. 

t of the firficube of the 



numbe 



t 



give 



) 1 



an 




having placed 




t 



1 
t 




lie main A 
f rft cube^canccll 



auove 



th 



0 



1 




me 




nures of 




e fame 



OUl 



0 




vf which the SubtraEti* 

this done, 
will ft and 



*74<?4 (5 



mad 




1 





e wo 




e 



The feconJ 

Operation, 



Draw a line under the wor 



thus i 

* Xlil 

and having trebjed the roote, fubferihe it 



1 




under the fecond Figur 



of the next cube 



asfol 



Joweth in the example 

for three times 




2 



9 





e 



ing 1 5 i write it under 
the fecond Figure of 



125 




the next cube 

XIV. 



IS 



I 

I 

I 

( 





Multiply the triple number 

e i ootej and place the ProduB under th 

ft r ft< Fig**™ of the fecond cube y which pre- 
duB it more particularly called the Ph 



Tf4tttralt { 
triple number mulct 

thcProduft 

which I place un 

der 4 the firft Figure - 

of 464 the cube of ^ 4 



termed 

obferve 



Mar 



Demand how often the firft 



Rules of the 



Divifor is contained in the re- 5. chaptc 
Figures of the cube number pla 
ced above it, and observing in that behalf e 

rules before taught in Divifton^ write 

the Anfwer in the quotient : So if I aske 
how often 7 the firft Fi 
gureofthe Divifor is in 

1 2 the remaining fi gurcs 

ofthe cube number pla- ^7464 (54 

ced above it, the anfwer 
will be 4, wherefore 

write 4 in the Quotient 

worke 

ftands, as you fee it 

the Margent. , 
XVI. Draw again another line under 

worke, and fubferib . 

Figure laft placed in the quotient under 





Natural!* 



VllM. Multiply the 

tivifor bj the figure loft 
fad in the quotient^ 



* 574*4 ('54 



#/« th 



unde 



tktitoifor. So 75 being 

multiplied by 4 the pro 



300 



which 



300 



write under 7 5 the divi 
for* as you may obfcrve 

imhe exampl 

Drawing jet another line under 

tht worl^adde the 3 la ft numbers together 

and the fumme thereof deduct out of the re 
mining Figures of the number givenjro 



(din v i 



thatb 



as you art directed 



Rule aforegoing : So the fum 

of the 3 laft numbers as they are ranked in 

the vvork is 3 a 464, which if you iubtraft 



32464 

gaining figures 
number given 
maiftderis o« And then 
the whole worke being 

riniftied, thecuberoot of 

157464 the number 
propounded is found to 

thus if the 

number fhould confift 
ofriever Cotmnyeuhs 



and the 



300 

3 2 4<H 



laft 

ter. 



they are all refolved as thelaft cube of 

the* number given ; But here obferve by 

the way,that when the fumme of the three 



laft numbers is greater then the remaining 



Figures above it , the worke is erroneous, 
and then you are to reforme it by placing 
leiTe Figure in the quotient, as you were 



taught before in Divijiott^ and in the ex 

tra&ion of the fquare roote 




XX. when after the whole worke U 

aiJJtedany Figures remain of the lafifd 

traflion. 



LI 



they are 




e numerator of a fn 



£lion y which hath the triple roote 



andth 



:i 



fquare of the roote trebled with an Vnitt 

added together for his denominator^ andii 
to be annexed unto the number in the quo- 
tient as the broken faxt of the number n 



quired 



So 



1 



fthe cube roote of : %zoi%$ 



V95±2 

The firft ration 



bee demanded, you fhall hnde 




20Z 



you may obferve by the ope 



as 



hereunto 



annexed. For having 



Chap 



18 



• 



Natural?. 



141 



the firft Cube , placing o above it 




0059940 
&a*?48 (202 








12 




60 



I20O 





240 



OO 




242408 



Then 



drawing 



worke 



1 - — ' 

and trebling 



a 



Line 





under 
place 




the The ftcond 

the °P crarion 



treble thereof under o the fecond Figure 

of the next Cube. Asaine , multiply- 



ing 6 the treble Roote by 3 the roote 



operation/ diftinguifhed the Number propounded in- I place 12 the ProduS thereof ( other 



tofeverall cubes by points 

the cube roote of 
I finde by the 





e 




r 



Firft I demand termed the Divifor 




under 




the 




cu 



be 




rule 



th 



is 



Ch 



a 




which 
er, to 



firft Figure of the fame Cube 



I demand how 



often 




after this 

the firft Figure 



bee 2 



5 



wherefore placing 2 



in 



the quo- 



0 



f* 



e 



■ 

Div if or 



* — * — » 

is contained in o the 




nent 



and 




the 



cube thereof under 8 gure or note above k 



5 



the firft cube, I fubtrad 8 out of 




t 5, ana t «uw buuutmix* i«. , 

cancein Quotient ( accordin 




once contained in it 



findin 



a 

a 



nothing to remaine, 




and not : finding it 

the 




write q in 



g 



to 



the 



XI 





Rule 



Aritbmetique Boot I, 

they are all refolved as thelaft cube of 

the' number given ; But here obferve by 

the way,that when the fumme ofchetbret 

laft numbers is greater then the remaining 

Fisures above it . the vvorkc is erroneous, 



o — ~ ' 



and then you are to rcformc it by placing 

a lefle Figure in the quotient, as you were 
taught before in Divijion, and in the ex- 
traction of the fqnare roote. 

XX. when after the whole worke is 

mjhed any Figures remain of the lafifah 




na&ion, they are the nttmer at or of 'a fra- 
ction , which hath the trifle roote, and tlx 
fcjuare of the roote trebled, with an Vnitt 

added together for his denominator •, and is 
to be annexed unto the number in the quo- 
tient as the broken part of the number rt- 

quired : So if the cube roote 0/830234$ 

bee demanded, you Ihall 6nde it 202 




as you may oblerve by the ope 
ration hereunto annexed. For haying 
diftinguiflied the Number propounded in- 
to feverall cubes by points • Firft I demand 

the cube roote of 8 the firft cube, which 



I finde by the 5 rule cf this Chapter, to 

bee 2 wherefore placing 2 in the quo- 



tient , and 8 the cube thereof under 8 



the firft cube, I fubtract 8 out of 8, a 




rinding nothing to rcrnaine, I cancell 8 



the 



Chap. 18. NaturdB. 

firft Cube, placing o aboye 



141 





0059940 







12 



60 



1200 





24O 



1400 




242408 



Then drawing a Line under the The fccond 



worke . and trebling 2, I place 6 the °P ewlon 

treble thereof under o the fecond Figure 

cf the next Cube. Againe , multiply- 
ing 6 the treble Roote by 2 the roote, 
I place 1 2 the Product thereof ( other 

wife termed the Divifor ) under 3 the 



firft Figure of die fame Cube ; after this 




demand how often 1 the firft Figure 



of the Divifor is contained in o the ri 



gure or note above k, and not- finding it 
once contained in it , I write 9 in the 

Quotient ( according to the n dl - 

Rule 



142 Aritbmetiqtte Book I 

Rule of the fifth Chapter.) And now 



bccaute the fumme of the three Num- 
bers, which ought to have becnc produ- 
ced by the multiplication of o, the loft 



Figure pi ced in the Quotient amount to 

o,~theic figures 302* out of which that 

fumme fhouid have becne fobtracted re- 

maine the fame without Alteration : 

optution. wherefore drawing another Line under 

the worke, and treblinv 20 the Roote, 



I place 60 the treble thereof under 4 the 



lecond Figure of the laft Cube : Like 
wife mulrinlying 60 the treble Number, 

o the Roote, I place 1200, the Pro- 




duct ( being alfb the next Divifor ) un 
der 3 the firfi Figure of the fame Cube. 



Then I demand as before how often I the 

firft Figure of die Divifor is in 3 the Fi 

imre above it , and thaieh it bee three 



zj — * — — o — 

times contained in it, yet dare I rake but 

2 (according to the ieaventh Rule of die 
fifth Chapter ) which I write likcwile in 
chc Quotient. 

Again, drawing a third Line under the 

worke, I take 8. which is the Cube of a 



1 - — - -5 



the laft Figure placed in die Quotient, and 

place it in the ranke of 8 the laft Figure 

of the laft Cube. In like manner multi- 
plying the fame 2 > Firfi by k fclfe, 

and 



Chap 1 18. Natural!. 

and then 4 the Producr thereof by 60 



fa triple Number, I write 240 the laft 

Product under 60 the triple Num 
ber. 

Laft of all, multiplying 1200 the laft 

divifor by the fame 2, I write 2400 the 

Product under 1200 the Divifor j all 

this performed, the fumme of thele three 



Numbers, viz. 8, 240, and 2400 as 

they ftand in the worke is 242408, which 

being fubtratted out of 302 348 the 




gures above, there remains 59940 of the 
lift Subtraction. The worke being thus 

fcrrc proiecuted 2 02 are found to bee die 

whole part of the Roote required, and as 

for the Fraction annexed, 59940 the Fi 
gures remaining are the numerator thereof 

and 12 301 9 die denominator; for 202 the 



root being trebled is 6o6 5 and the Square 
thereof is 40804 (for 202 times 202 is 

40804 ) which Square being trebkd is 

122412 : I fay therefore thefe three, vi 

606 the triple Roote, 1 2241 z the Square 

of the Roote trebled, and 1 being added 



together, the fumme is 123 019 the De- 
nominator of the F'raction annexed , as 
rforepiid. 

XXL The Extraction of the o^ Tllc P roofc 



Roote 46 f rived by multiplying the Roote 





ven 



144 Jrithmetique Bookl, 

by his Square : For the: Product will bee 
equall to the Number given : So in the 
firft example 54 the Rootc multiplyed 

54 produceth 29 16 his Square, 

which being againe multiplyed by 54, 

the Product is 1 57464 the Number gi 

: But when the Quotient hath a 

Fraction annexed, adde the Numerator 
of the fraction to the laft Product, andfo 
the Summe will likewife equall the N t/nr 
r given, as in the 1 aft example 202 

being multiplied by 202, the Product is 

8242408, unto which ifyou adde 59940 

the Numerator of the Fraction annex- 
ed, the fumme is 8302348 the Number 

propounded. 

x t m.Geom. XXIL The broken j>art of the Cube 

L.z+Eiomf R 00tc ma y like W ife bee found out by an 




vexing a competent Number of Term 
ries of Cyphers , videlicet, either 000, 



oooooo, or 00000000©, &c% Cyphers 

unto the Number given ; and in this 

Cafe the broken part annexed is always 

a decimall ; as in the Extraction of the 
Square Roote : So likewife here, 
broken part of the Cube Root may be the 

more exa&ly difcovered by annexing 

Cyphers unto the Number given 

8302348 being propounded as before. 






Ghap. 18. Natum. 

to find the Cube Root thcreof(aicording 
to this Rule ) annexe Cyphers unto it in 
this manner, 8 3 02 3 48 000000000, & c. 
And then procecde as you are directed 
by the Patterne following, in which al* 
though you fee but part of the worke per 

formed, yet by it you may eafily under 

ttand how to finifti the reft. 




1042 



* 
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104? 



ft a Mm 









12 





60 



1200 





240 
2400 

242408 






606 



12241a 



6± 



9696 
489648 

49051824 





6072 
12289728 

512 
388608 
98317824 




9835558992 




0W?v II. 



0pff. III. 




Off?-. IV. 



0 Per. V 3 #c 



Chap. i& Natura/L 147 

XXIII. 7& Cube roote 0/ 4 Fraftion 

is found in this manner, viz. ExtraB tuie roote of* 



Cube roote o/flk Numerator {according Fr *&on 

fofAe afore <roin? Rules) -which roote 





* Numerator 1 A If 0 the Cube root 



o/ffo Denominator «• <z aw Denomnia 

tor, & f/jf #m Fraction the Cube roote 



of the Fraction given 



Thus the C*fc r<wf<? of ;5 is f, W*. the 




Cube roote of 8 is 2 for a new Numera 

tor : A Ko the ra* * of 2 7 is 3 for 

new Denominator. 

XXIV. When either the Numerator or Of Fufti 



denominator hath not a Perfect Cube root, mmfiJrab^ 



Vifc. when fuch Fraction is incommenfu- *> their 



taoU to its Cube roote \ the Cube roote of 

fuch Fraction is exprejfedbj prefixing this 

Character <lc. before the Fraction gi" 



Cube room 



ven. 




■ 

So the Cube roote of j is thus exprefled 



1 

v 



But here you are to obferve that 
if the FraUion whole Cube roote is requi 

red, be not in its leaft Tearmes, it is fir ft 
of all to bee reduced into its leaf; Termes 



by the 3 . rule of the 7 . Chapter : for al 



though the former be incommenfurable to 

its roote, y et the 1 atter may be commenfu- 

r *bk j fo in this Fraction \\ each Terme is 

incommenfurable to its Cube roote, but the 

faid 
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faid 74 being reduced to its leaft Termi 



!. there will bee found in eachTermca 



To find >he 



commcnfurable Cube roote, as is manifeft 

by the latt Rule . 

XXV. The cube note of a Fractk 

cube "oote which is incommenfur able to its roote jnq 

Fraction * be found neare, in this manner, viz. refai 

incornmen- theFract'ton propofed into a Decimall by tlx 

Cute Sow. *«>"*fe °f then, chapter she more plant 

are in the decimall , the nearer -will th 

roote be found, but the decimall muftwr 
ffttf ternaries of places,, viz. either i 

three, fixe, nine, or twelve &c. places; 

Then extract the cube roote of that dtfr 

mall as if it were a whole Number, accsf 
ding to the aforegoing Rules, which run 

found Jhatl be a decimall exprejftng Hearty 

the cube roote of the Fraction propofed : 

So if the cube roote of * becremiitd 

heare,reduce the (aid § into a decimall (bf 



the t Rule of the ia. chapter ) which wl 



be found, 666666666666, &c. then a 



tracking the cube roote thereof as 




were a whole number it will bee fouui 

$73$ fere. 



To txttrit XXVI. The cube mote of a mixt »** 

the t C 'of a ^ cmmen f Hra Me to its roote is foundii 

niixc the fame manner as in the *i*R*le of t& 

ch*pttr 9 the mixt number being firft rfrffr 






Chap. 1 8. NatHrM 



id into An improper Frattw by the 9. 

tnleof the J. chapter. 

So thecube roote of 1 2 f* will be found 

1 \ , w*. reducing tz jf into an impro- 
per Fra&ton it will bee< whole cube 

toote will be found \ ( by the 23 .rule of 

this chapter,) which being reduced accord 
iigtothe 1 a. rule of the 7. chapter, is 



*4 






\ the cube roote fought. And here the 



lame caution is to be obJerved as in the 24 

rule of this chapter, viz*, the Fra&ionatl 

|>art of the mixt number, or the improper 

equivalent unto the mixt number. 




in the Termes before any 
cxcra&ton be made. 

XXVII. When the mixt number whdfe 
ubemte it required, is incommenfur wfyle 

to its tube roote , prefix? this chara&er be* 



fore it , viz. fo the cube roote of% \ will 




e thusexprejfed Sc. 1 | ; But if you de- 

fire to finde the cube roote neare, of a c U b c 




, vi a v-uoe roote 

neare of a 
1 mixt num 




mat number incommensurable to its root 

ltduoe the fraftionall part of the mixt ber "inSS* 

fitroberintoa^«^/5fasinthe 25. rule t '?Kg t 

, and annexe the decimall™*. 

m found, unto the whole part of the tttixt 

fiuniber 5 Then e&emirig the faid Whole 

fcumwr and decimall as one mtire number, 

tataft thfecu&c rooce thetfedf according 





CO 



2J0 Arkhmttiqut Book I, 

to the afo r egoing rules of this chapter, and 
from the roote found, cut off alwayes to 

the right hand fo many places as there arc 



points over the laid decimall annexed 

which number lb cut off (hall be a decimd 

{hewing the fractional 1 part of the roote, 
and that on the left hand {hall be the whole 

part of the roote ; fo the cube roote of i 



I will be found i. %%^fere 




XXVIIL I might here proceed to flies 

the extraction of other roots, as the 

quadrate, guadrato cube, Cubo cube &t 

but in regard they lerve more for 
then ufe, being exceeding tediou 
ration.and cannot naturally be underflow! 




without the knowledge of Algebnl 

Species, I (hall onely touch upon the ex 

y) u a Arm 



traction of the Bi qua or cits or Jzua 



quadrate roote, becaule it may bee extn- 
cted by the rules formerly mentioned it 

the E xtraction of the Quadrate or Scjum 

roote in chapter 171 

the Biqua- drate roote is that, by which having < 

dweroot. mm y ey gi ven<t we finde another numk 

which being firfl multipljed into itfefy 



and then that Product multiplied into* 




felfe, produce th the number given 

the Biquad rate roote of 16, i£2,,v/hicli 

being 




Chap. 18. Nawaff. 

being multiplied into it felfe produceth 

which being multiplied into it felfe pro 
dnceth 16. 

XXX, The Biquadrate roote of any 

Number commenfurable to its roote may 

k found in this manner > viz. ExtraEl the 

Square roote of the Number given ^accord 

mgto the Rules of the 17. chapter , then 



extract the Square roote of that roote 

fir ft found, fo will the latter roote bee the 
Biquadrate roote fought. 

Thus if 2 07 3 6 bee given, the Biqua- 

irate roote thereof will bee found 1 2, viz* 

thefquare roote of 20736 will bee found 

144, and the fquare roote of 144 will be 
found 12, which is the Biquadrate roote 

fought; When the Number given is in- 

commenfurable to its Biquadrate roote 

annexe Quaternaries of Cyphers, viz 

cither 0000, 00000000, &c. and then 
proceede as before ; fo will you finde 

the roote neare, whofe Fractionall part 
will be a Decimall. 



y 
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HAP. XIX 



The Relation of Numbers 

in Qttar.titie* 





\ 



Hus fitrre Jingle Arithmetic 

comparative Arithmetique ifr 

fines , which is wrought by Numbers^ 
they are conjidered to kwe Relation on? to 
bhuus another. 

sAfuh. u \ . u m fc/atiw ctnfitfits in quantity 



or totality 




II. Relation in quantity is the Jfcjffc 

rence or Refipect, thatrhe numbers thw 

ves have one unto another : As when 




t^e comparifon is made betwixt 6 andj 
6v 2 and 6 : J and j, or 3 and 5. 

IV. Here the Termes or Numbers pn>. 

founded are alwayes wo ^hereof 'the jiff 

if called the Antecedent* and the other 





Confiequent : So in the fir ft example, 6} 
the Antecedent ^nd 2 the confiequent 
in the fecond, 2 is the Antecedent ^nd 6 the 

confiequent 




Relation in Quantity confitfisinth 

^ erence^ or in the rare and reafion that it 

found betwixt the Termes propounded* 




m 

I 
I 




• 
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VI. The diference of two Numbers is Di/fcreac* 



t k Remainder, which is left after fuhra 

Bion of the lejfe out of the greater : So 6 



and 2 being the Termes propounded, T 

is the difference betwixt them ; for if 




youfubtract 2 out of 6 the remainder 





VII. The rate or reafon betwixt two Rate or 

mmbersisthe qmtient of the Antecedent Re * fon - 
divided by the Confequent : So if it bee 

demanded wlv>t rate or reafon 6 hath Co 

2, 1 anfiver, Triple reafon for if you di 
vide 6 the Antecedent, by 2 the Conle 



quent, the quotient is 3 ,2 being contained 
juft ? times in 6* In like manner is there 



triple reafon betwixt 2 and 6", for if you 

divide 2 by 6, the quotient is | or (which is 

all one) f becaufe'6* being not once found 

in 2, there remains 2 for the Numerator, 

6 the Divifor being the Denominator of 
Of Che fraction given you in the Quotient, 

according to the 17. Rule of the 5. chap- 
ter aforegoing. 

VIII. This rate or reafon of numbers 

is either equall or unequal/. 

IX. EquaU reafon is the Relation that Equal! 

tqnall numbers have unto one another : As 

J (05, 6 to 6 ,7 to 7 

Here the one being divided by the 

other. 
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i 



other, the quotient is akvayesan Vmte:toi 

if it be demanded how often 5 is in 5, the 



anfwer is r . 

S nC ?on U ^1. Vnequall reafort is the relation tkt 

° * fine quail numbers have one unto another : 

and this is either of the greater to the lejfe, 

or of the leffe to the greater 



XI L Vnequall reafon of the greater n 




je leffe, is^ when the greater Terme is 

Antecedent : as of <5 to 2, 5 to 3 , and the 

like. 

XIII. Here the quotient of the Antect 

dent divided by the Confequent is a Imp 

greater then an Vnite : So 6 divided by 

2 , the Quotient is 3 , and 5 divided by 3 

the Quotient is 1 

XIV* Vnequall reafon of the lejfetotk 



2 
3 



greater 3 is when the leffer Terme is Ann 

cedent: As of 2 to 6,3 to 5,&c. 



XV. Here the quotient of the Anna 

dent divided by the confequent is alwajtt 

fe(fe then an unite : Co 2 divided by 6 

Quotient is % or j and 3 divided by 5 

Quotient is 





5* 



XVI. Each of thtfe kindes of tint' 



quail reafon is agaute fub divided into 




ve other hindes or varieties^ whereof th? 

three fir(t are fimple, and the ether two 



are mtxt 



1 
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is i \ and 6 divided by 5 the quotient is j, 
w/herefcre I fay 2 , and halfe 2 (that is 
conftitute 3 ; So likewiie 3 and one third 

part of 3 (vU. x .) conftitute 4, and fo of 

the reft. 

XXII. Here the quot ient of the Am* 
cedent divided by theConfequent u a mixt 
number, whofe whole part, asalfethenu 

merator of the frattion annexed js alwaus 
an unite : as is oWcryable iu the examples 

laft mentioned. 

Subfupcr- XXIII. The oppofite reafon of this kink 



particular . £ Subfuperp articular > as 2 t o 3 , 3 to 4 4 



to 5,5; to 6,&c. 
Supcrpar. XXIV. Super parties is when the at* 

tecedent contains the confequent once, ani 

be fides divers parts of the confequenf. A$ 



tient 



5 to 3,7 to 6 J to 4,8 to 9 to 5,11 to 

7,&e, here 5 divided by 3 f the quotient 

is 1 1 and therefore 5 containcs 3 once 9 w& 

f of 3 • for 3 and two thirds of 3 ( viz*) 



1 



_ conftitute $ 

XXV. Hew quotient of the Anti 

cedent divided by the confequent is a mixt 

number^ whofe whole part being *n unit* 
hath alwayesfor the numrator of the ft** 

&ion annexed unto it a number compofd 

tf m$e unites then onei So the conference 

being made betwiat 5 ^3, and w 

A* 
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/^cedent being divided by % the Confe- 
S^/? Ws hereof are 



4 



and the like 



, and 



Town, rfe »«> •/ r*"5 



»nfa«e»t divers riwff , 

of th * : AS f to £ 

loto^jyW « to S, and the 

like 



XXIX. Htf* qttwent of the an* 
undent divided by the cwfequetit £ * 



mixt Ntrtbvr, vhofe whole part cmjifitng 

vftW unites tBen one, hath <*™J"?* 

Lite- fir the Ntmerator ofth* FraEhm 
mJUmo it ; So 5 divided by a; he 

Qy0tientisztand2idmdcdby5, the 

Quotient i s 4 v - . SublBani 

XXX. flp^w qf °* ,J fold. f T 




SnhnanifoU Superparticfilar 3 As a to y, pameu 

2 tO 7 3 to 7 j 4 tO {? , &C. 

XXXI. W/^ Superpanim is , grtu 

wfot tfc antecedent contatnes theconje- dent . 
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'parts of the confequent;,&$$ to 3,17 to y, 

15? to 4,28 to 5 <&c. 

XXXII. Here the Quotient of the An- 

tecedent divided by the Confequent is 4 

mixt Number^ whofe whole part as 





the Numerator of the Fraction an- 




nexed unto it y is alwayes a Numfa 



compofed of moe mitts then one 





divided by 3 , the Quotient is 



2 § and 28 divided by 5 , the Quotient 



is 5 t- 



submani- XXXIII. The Oppcftte here, is Suh 

fold Taper- t 1 1 n * a 

parcienr. manifold Super part tent : As 3 to 



« 





to 17, 4 to 19, 5 to 28, and 




or 



like. 

- And thefe are the ieyerall kinder 

varieties of the Rates or Reafons. that 

are found amongft Numbers , fo that 
no two Numbers whatlbever can be aa 
med y but the Rate o:: Reafon betwixt 

them is comprehended under one of thefc 
five kindes. 



Chap. 




The Relation of Numbers in Qua 

litie^ 7vhere ; of Arithmeti 

call and GeometrUall 

Proportion. 




Elation in quality (other wife eal- 

Vide End id. 

led Proportion) is the reference or ^.4 < * 6 
rtfett that the Reafons of Numbers have *Aritk ,c, $ • 
m unto another. 




^ 



II. Therefore here the Termes pro- 



founded ought alwajes to be moe then two 
for otherwife there cannot beacompari 
fon of Reafons in the Plurall number. 

III. This proportion is either: Arithme 

wall ^or Geometric all. 

IV. Arithmetical proportion is , when ^™**} 

divers numbers differ according to equall po mon. 

reafon ; that is, have equall differences, as 



MA % i 10, &c. here 2 is the common 




reafon, or difference betwixt 2 iand 4 
and 6,(5 and 8, Sand io,&c So i,z OJt , 

&c, differ by Arithmetic allVxo 







> v 5 /> 




portion, 1 being the common reafon or 



difference betvyixt theixi. 



V. 



x6q Arithmctique Book], 

Arithmetic All Proportion is eitbtr 




Cojuimt 



contintlkd, or interrupted 

VI. Arithmetic all Proportion tontu 
nued is, when divers Numbers are Unfai 

together by a continued progreffion ofequd 
reafon : Such are the examples laft pro- 



pounded, as alfo thefe I, 3, $, 7,9,H)I3) 



&c. And 100000, 200000, 300000, 
400000, &c. 

VII. In a rankg of numbers that differ 

by Arithmetic all Proportion continued, tit 

fumme of the firfi **d iaft Termesbeinl 

multiplied by Ldf the Number of m 

Termes^ the Produfi is the totall futm 




of all t!& Vermes : So it being demanded 

how many ftrokes the Clocke ftrikes ' 

twixt midnight and noone j the Termes a 
the Pro^reilxon in this cutftion are twelve, 



w. 1 , a, 3 >4> 5 >6 >7> 3,9, 1 0,1 x, i» . fc 



in that order the Clocke ftrikes, wherefore 
if I multiply 12 the fumme of 1 2 and i 

( the firft and laft Tdtnes ) by 6 ( belqg 

lialfe the number of the Terme*) the Pro- 




du& is 78, which is the totall fummea 



all the Termes propounded being ad<W 

together. 

V III. Or thus, Multiply the nulritt 

cf the T ertnes by the hzlfe fmme ofth 

firjl and Ufi Termes, And tke*liks#iftfo 

Prf 



i 
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Pndttfi will give j m the totall of all the 

Terms : fo 1 3 , 1 1 , 9,7,5, 2 . being give: 



their totall is 48, for 8 the halfe (limine of 
1 5 and 2 , the firft ajid laft Termes being 

multiplied by 6 ,the number of the Termes , 

the Product is 48 . 

IX. Three numbers being given, that 

differ by Arithmeticalt proportion conti 

nmdy the meane being doubled, is etf stall to 
the fumme of the extreames ; So 





7 being given, 6, being doubled is equall 

to the fumme of 5 and 7 the two ex- 

reames. * 

X. Arithmetic alL Proportion may bee 

continued either upwards or downwards. 

XI. Upwards, when the Termes of the upwards. 



ProgreJJton increafe, asthele,4, 4,6^8 > 10, 



14,&c. or thefe 1 , 2 , 3 ,4, 5 ,6*, &c. And 

this laft ranke is more particularly termed 
Natural! Progrejfion. 
XII, Here when the firft Terme is alfo 

the common difference of the Termes , the 

hft Terme being divided by the mmber of 

the Termes, the quotient will givey ou the 

firft Terme of the ranke: again in this cafe 
the firft Terme multiplied by the number 

of the Termes produceth the laft Terme : 
So this ranke 3, d", 0,12,1$, 18,21, being 

propounded, wherein 3 is both the firft 

Terme 
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Terme as alfo the common difference of 



the Termes I fay 2 1" die laft Terme be- 
ing divided by 7 the Number of &e 



Termes, the Quotient is 3 the fir ft Terme; 

Contrariwife 3 the firft Terme multipli 



ed by 7 , produceth n, the laft Terme. 



Downwards jjjjj Arithmetic alt Proportion conti- 
nued downwards is,whtn the Termes tftk 




progrejfian dscreafe : Such as are 35, 

29,25,23,10: And 5,30, 25,20,17 



10, ?. 



This Rule XIV. Here when the laft Terme is alft 



the common deference if theTermes, 

Rule afore- fiyft Terme being divided b'j the Nurnba 
fi01^S, • of the Termes y the quotient will give Jt* 






e laft Terme 1 Againe^ the laft Term 

multiplied by the Number of the Term\ s 

froduceth the firft Terme_ of the ranker 

For example, this ranke 40, 35,3 o } 2 % 

2o J i5,io> 5 being propounded, in which 
5 is both the laft Terme, and Hkcwifc the 

common difference of the Termes: I fay, 

o the firft Terme being divided by 8 the 

number of the Termes, the quotient is J 

the 1 a ft Terme : on the other fide 5 the 

laft Terme being multiplied by 8, the Pro- 
duct is 40 the firft Terme* 
, i ntcr . XV. Arithmeticall Proportion inter 

I «cd. rupted if when the frogrejfton is difconth 

mid ; 




Chap. 20. Natural!. 






n 



tied: as inthefe numbers 2, 4. o, 10 , 




Here 2 and 4 being compared with 8 and 

1 0 differ according to Arithmeticall pro 
portion, but fo doe not 4 and 8 differ, for 
2 is the common difference betwixt 2 and 




8 and 1 o , whereas the Difference b e 
twixt4 and 8 is 4. In like manner 8, 14 

17,23, differ by Arithmet icaU Proporti 

on interrupted, 

XVI. Foure numbers being given,that 

differ by Arithmeticall Proportion either 
continued or interrupted, thefumme of the 

two meanes is e quail to the fumme ofth e 



twoextremes : So 5 , 6,7, 8, being given, 

thefumme of 6 and 7,the two meanmxm 

bers is equall to the fumme of s and 8 



the two ex n-cmes : And8, 14 i7,and 23 
being propounded, the fumme of 14 and 

17 being added together is equall to the 

fumme of 8 and 2 3 
XVII. Gebmetricall Proportion is, when Jjjfjjjg 

hers numbers differ according to like tion 

mfon : that is, when their differences are 




reafons of the fame kinde ; fo 1,2,4,8, 1 6, 




&c. which differ one from another by 

double reafonj are laid to differ by Geo 

metrical! Proportion, for as 1 is halfe 2, 

is halfe 4, 4 halfe 8 , 8 halfe 1 6 , 1 6 




halfe 3 2,&c 



M XVIII 



i6\ 



i. Contt 



jrithmeti 'que 



Book! 



XVIII. Geometric <dl Proportion is t\« 
ther continued or interrupted. 

XIX. Geometric all Proportion conti- 

npted is. when divers numbers are linkei 



togeth 



er 




a continued progreffion oftk 



like reafon : Of this fort is the example 
latt given : for as i is co 2, fo is 2 to 4 



to 8,3 to 16, 16 to 




2, &c. Solikewifi 



the numbers 




9 




differ by Geometrical! Proportion conti- 

nued, viz,, by triple reafon, each of the 




ire 



times 111 




le neE 



being contained 

number that foliowes it. 

XX. In Numbers continually propt 

tionallfrom i 5 the fir ft number from M 
the roote or fir ft power, the fee end is th 

fquare or fecond power, the third the Cnh 

or third power, the fourth the biquadratt 



or fourth power the fifth the fifth pwffly 




e fixth the fixth power, &c. So in thi* 
tankeofnumbeis,i,3 ,9,17,81,245, p9 



&c. 3 is the roote, 9 the fquare, 



17 A| 

cube,8 1 the biquadra:, 243 the fifth power 

7 29 the fixth power. &c. 

Mean Pro- XXL The roote being multiplied b]\ 

ponioiuis. j* € ij? e pro^ficeth the fquare^ which bt» 



again multiplied by the roote producetw 
cube^md fo each proportional I being id\ 

plied by (he roote produceth the proport* 
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mil next above it y and then the numbers 

comprehended betwixt I, and the /aft nnm- 
far produced are called mean Proportio 

mils, : So in this ranke of proportional 

numbers, 1,2,4,8, i5, 32, &c 2 the roote 



being multiplied by it ielfe produceth 4 the 

fquare, which being againe multiplied by 



2, produceth 8 the cube, then 8 being 



multiplied by 2, theTrodutf is 16 the bi 

quadrat, and fo of the reft in their order 



and here 2, 4, 8, and 16 are themeane 



proportionalls in the ranke propounded 



XXII. If you multiply the roote by it Contrail 

f^andconfeqfiently the fnb feat: ent num± £* ans 




ersby them/elves^ the numbers intercept ^ntbMg 

ttdktwixt 1 and the number laftprodu- crtp> * 
cd may mt unfitly bee called cominuali 

nuns ; So 2 being given for the roote.and 




multiplied by it ielfe, the product is 
vrfiich being again multiplied by it felfe 

produceth 16, then 16 in like manner 




tquared, produceth 256, which like wife 
multiplied by it felfe produceth 6 $$36, 

% then that 2, 4, 16, and 256 are conti 

nuall means betwixt 1 , and 6 $ 5; 3 6. 

XXlIi. The continuall means com 

frebended betwixt any number given, and 

i,*re difcovered by a continued extraction 

tfthc f quart rootes ; for example 6 i 5 5 6 

M 2 * being 
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being given, thcroote thereof extracted is 
2 $6, whole roote is 16, then the roote 

of 16 is 4, and the roote of4*K2j fo that 



at laft I findc 2 56,1 6 > 4, and 2 to be con 



tinuall means intercepted betwixt 6 55^ 
ana 1 , as before. 

XXIV. In numbers that increafe I) 

Geometrical! proportion continued, Ifp 

multiply the laft Tcr mebj the quotient */ 

any one of the Termes divided by anotk 
Tcrme ) which being lejfe is next unto k 



1 



and then deducing the firft Term out i\ 

that Product^ divide the remainder b]i 

number tbat is an unite leffe then the <\m 
tienty the lafi quotient will give youth, 
total I of all the Termes propounded intk 

progreffion; So this ranke 2 






162, 486, 145S, being propounded 
wherein the proportionate differ by 
triple proportion, I firft take 2 and 6 tk 





two firft: Termes, and dividing 6 y , 

I finde the quotient 3 ,whercfore multiply 
ing 1458 the laft Terme, by 3 the quori- 

^nt, the Produft 1S4374, out c f which i: 

I deduft 2 the firft Tcrme, the rcmainde 



is 4372, which being divided by 2 (m 
a number which is an unite leffc then 3 

quotient) the laft quotient gives me 




which is the totall fumme of the propot 

tionalls propounded. XXV 



Ckp. 20 



XXV. 




Natural!. 



167 



Three proportional!* beinggi 
men the fquare of the meane is equal I to the 



produtt of the extremes : $0 
being propounded, 8 times 8 




3 W } 



and 16 



being 64 



> 



is e 



quail 
wife 64. 

XXVI 



to 




times 16 \ which is like 



Geometricall proportion inter- 2. intcrrup 



runted is, when the progrejpon of like rea 

[on is difcontinued ; In luch fort that foure 
numbers being given, the like reafon is not 
found betwixt thciccond and third, that is 
betwixt the firft and fecond,and the third, 
and fourth : Of this fort are thefe numbers 

24,16,32. here as 2 is to 4/0 is 16 to 32 

for they differ by double reafon; but as 2 



ted 



> 



15 tO 4 




is not 




to 16 



1 




differ by fourefold reafon, 
taincd foure times in 16 : So likewife 4 



for 4 and 16 

being con 



5 





16 



> 



differ according to Geometricall 



proportion interrupted 

XXVII. The numbers of Multifile* 

tionand Divifion are proportionally For in 

Multiplication as I is to the Multiplicator 

fo is the Multiplicand to the Produft 



or 



as 1 is to the Multiplicand, lb is the Mul 

tipkator to the Product : Againe, in Di 

v'ifion as the Divifor is to i , fo is the Divi 

dend to the Quotient : or as the Divifor 



is to the Dividend, fo is i to the Quotient 



M 




xxvni 



Arithmetupte Book I, 

9 

XXVI II. Foure proportio;iall Num- 
bers whatfoever being given y the ProiuB 

of the two means is eqvall to the Produfi 

of the two extremes: So 2,4,16, 32. be- 
ing propounded, 4 times 16 ( which is 

64) is cquall to 2 times 32, which is 

likewife 64, 
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The Termes of the Rule of Three Jhediver^ 
twfift °f trv0 Denomination 'S viz. t wo of tions of the 
the termes propounded have one, and the Jf™^ 
ether terme given rr<ith the terme required 

have another : So this que/Hon being de 

manded, If foure midents fpend nineteen 

pounds in certain moneths, how much 

will fetve eight Students for the fame 

time ? the An freer will be 3 8 L. and here 
Students and Pounds are the two Deno- 
minations of the Terms in the queftion , 

the 





whereof 4 and 8 ( being two o 
termes propounded ) have the Dcnomina 

non of Students. And 1 9 the other terme 

given together with 38 the terme required 
have the Denomination of Pounds. 

VI. In the rule of Three the numbers The 

pm mufi be fo ranked, that the knowxe ^ t 8 « 

member or terms upon which the queftton 

u moved, mttft pofejfe the third place ™ 

the ruleMfo that of the other two which is 

of the fame Denomination with the third, 

mtjt be in the prfiplace, and confequentlj 

the other known terme which is of the fame 

Denomination with the fourth terme re 
quired, {oranf mre of the qucfti on) mufi 
po(fe(fe the fecond place : So in the queftion 

before, mentioned, the termes 4, 10 and 8 
are thus placed, viz, 8 is the terme upon 

M 4 which 
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which the queftion is moved, and therefore 
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VII 



to po(lc{Te the third place in the Rule, I r $ } or inver 



The Rule of Three is either M 



o 



f the 




ame Denomination with 8 



viz 



- M«Hi VTj 

of Students, and therefore to be in the firft 



VIII 



The Rule 



of Three 



direft 



ts 



> 



The Rule 



place 



Laftly, 



19 bcins; of the fame De 



. . t of Three 

then the terme required ought to proceed aire*. 



from the fecond terme 



accoram 





to 



the 
third 



nomination with the terme fought, viz, of [ ftm rate And proportion that,the 
of money , is to be in the fecond place 3 and | f weeds from thefirfi ; So in the firft ex 

lb they will bee placed in the rule thus : 



find. 




pounds 



is to 



*9 



ibis 



fiud. 



iple of the fixth rule aforegoing,as 8 the 

third terme differs from 4 the firft by dou 




to 



blereafon,fo ought the terme required to 

that is,as 



And here, 



for 




the terme upon which the quefti 

ved, you mayobferve, that for the moft 



differ from 19 the lecond terme 

8 is double 4/0 ought the terme required 

e better difcerning of | tobe double 19 ; for if 19 pounds bee re 

maintain foure Students three 

as much more mufl needs bee 



on is rno- 



quired 
moneths 



to 



part it is the knowne number in the que- rcquifite forthe maintenance of 8 Students 
ft ion which immediately followcth thefe [ the fame time; and therefore in this Cafe 

as4 



or fuch like words, vie HowmanyPHow you may fay in a direft proportion 



mud 

farre? 



07' C 



What will? How long 




How 



Another example may be this. 



If cer 



is to 8, lb is 19 to a number, which ought 
to be as great again as 1 9 



IX 



In the dire ^ Rale of Three if yon J£j e % 



tain bufhels of Provender ierve 8 horfe I, multiply the fecond terme by the third, or fame Rule. 

T dayes; how many dayes will the fame (which is all one) the third terme by thefe- h Khole 



fowl 



4»i ?k« divide the Produtt by the Numbers, 



provender laft 16 horfes? This queftion , ^ 

being thus propounded , the termcs thereof I M 'the quotient will give the fourth term 

i being linglc 



the Termcs 



will rankethemfclves 



s followeth 



horf. 



da 







horf 

16 



or fourth proportional! required : So in the Numbers 

queftion before propounded if you mul 




VII 



thcProduft is 1 52, which 

you divide by 4, the Quotient will give 

you 
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you 38, the fourth Tame demanded. 

then the whole work wiil ftand thus : 





19 






(38 



4) 152 



12 



1* 





o 



The fecond example may be this,If 57 
yards of Linnen cloth coft 9 potmds 5 what 
is the price of a yard, at thn rate ? the an- 



fwerwill be 



9 

37 




or 4 




1 



10! d. vk, 



9 multiplyed by 1 , is 9 for the Dividend, 

which being lefle then the Divifor 37, the 



9 

37 



(by the 



Lafily 





Quotient will be found 
rule of the 5^. Chapter.) 

bereducediiito4.fh. ro.^d. 'by the 8*. 

rule of the 





Chapter 



37 



7 




jard t 




I 




9 



37 




2. In whole 

Numbers, 

the Termes 

being com* 
pound. 



The third example may be this qireftiofl 

If a wedge of Gold washing 19 Ounces, 

3 penny waight and 5 Graines, bee vvoith 



Chap. 2 r . Ndtttrall. 1 ^ 

1. 10. fh. 6. d. What is the vakie of 

an Ounce of the fame Gold ? the anlwer 



will be found 3 A. 5. fli. 3 ^d.And 



here obferve that when either of thej three 
known termes in the rule is compounded 
of numbers ujider divers Bcnminations* 
Ikh terme muft bee reduced into the leaft 
of thefe Denominations (by the third rule 

ofthe fixth Chapter. ) Alfo when the firft 



and third termes are not of the fame par 




tiailar Denomination ; vk>. If one o 

them be Ounces and the other Graines, or 



one ot them Moncths , and the orher 



Houres, <yc. they areto bec reduced, into 

the leaft of thofe Denominations (by th 



iecond rule of the fixth Chapter • ) So in 



this example, the three termes being redu 
ced will ftand 111 the rule thus ; 



graines pence graixes. 



If 9197 1 5006 480 




Laflly, proceeding according to the 9 




e of this Chapter, the anfjver will bee 

bund 783 stff d. which bein^ reduced ac 



cording to the 8. rule ofthe 7. chapter, 



will be?. 1. y.s. j^d 



The fourth example may be this ; If £ of 3 In Ffaai . 

a yard of Plufti bee worth | of a pound ons. 

fieri ing, 



- 



i 7 4 



Arithmetique 

fierling. what is the value of 



i 

16 



Book I, 

of a yard 

of the fame Plufli ? The anfwer will b« 

For if you pro* 

ceed according to the ninth rule of this 

Chapter, with refpeft unto Multiplication 

and Divifionin Fractions explained in the 
tenth and eleventh chapters, the anfmr 



found 



16 
240 



li. or 1. s 





will be found ~| I. Oi.* ( which is the fame 



in e 



flfeil:) Multiply the Denominator of 
the firft Tcrme^and the Numerators ofth? 
fee on d and third termes continually ,fo it 

JtuS of the the la ft Pro ^tt a n ™ Numerator : Jlft 

4.chapter» multiply the Numerator of the firft term ) 

and the Denominators of the fecond ml 
third termes continually Jo is the lafi Pw 



See conti- 

imall Mul 

tiplication 

thelaft 



dufl a new Denominator, which new Frd* 

Elton is the fourth term? fought : So in the 
faid example multiplying the Denomina 



tor 8 



1 



and the Numerators 2 and 1 conti 



nually, the Produft will bee 16 for a new 

Numerator ; Alfo mul&plyiug the Nume- 
rator 5 , with the Denominators 3 and 16 

continually, the product is 240 for a new 

Denominator 5 fo is the anfwer of the que- 

ftion found to be £fc 1. which being reduced 



according to the 8. rule of the 7 . cbapte 

wiHbe i.s. 4. d 






1 




3 




1 



1 

6 





The 



■ 
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The fifth example may bee this, If a 4> In m i xt 

quantity of Amber greece waighitlg 1 * lb. Numbers. 
Troy be worth 60 pounds fterling, what 

is the value of 19 £ graines ? The anfwer 



will bee found 2»s« 4 iyt Here you 



are to obferve, that in the rule of three in 
} rations when cither of the termes is a 

whole number or a mixt number, fuch 
whole number or mixt number is to be re* 
duced into an improper Fra6Uon by the 



ninth or tenth rule of the feventh chapter 
Alfo when the firft and third termes are 

not of the lame particular Denomination 

fuch of the laid termes which is of the leffer 

Denomination, is to bee reduced into the 



greater Denomination by the 15. rule of 

the 7. chapter* and then the operation will 

be as before : fo the termes of this queftion 

being firft of all reduced into improper 

Fractions, will ftand in the rule thus : 



-lb. «*L— ^ gr. 



7 



And fince the third termed gr.isnot 




of the fame Denomination with the firft, 

muft be reduced into fuch Denomination, 
w*. *| gr. is^.of 5j of of^of a 



pound Troy, which compound Fra&ion 

(by the fifteenth rule of the feayenth chap- 
ter. 
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Book 




ter 



ft ion 




will be reduced into the Angle Fra 



_.J of a pound Troy 

tames will ftand in the rule thus 



7 



lb. 




b2. \ 

I • 




- til tk 

46080 



Then working as in the fourth exam 

pie, the anfwer will be found :^f§ 1. which 

being reduced by the eighth & third rules 



s 




of the feventh chapter is 

1 The rule of three in Decimals may bee 
exemplified by . the ejuefiion mentioned in 

the third example which is here -repeated, 
<viz>. If 19 Ounces, 3 penny waight and $ 



graines of Gold, be word 1 6 2. 1. 1 o. s.6 .d 



what is the value of an Ounce ? The an 
fwer will bee found 3 , 1. 5 . s. 3 . d. fere. 



the ternies being reduced into Deci 



mals by the Table ofRedtiElion in page 87 

according to the 1 5* and 16. rules of the 

1 2* chapter, will ftand in the rule thus : 



lb. Troy 



1 • fieri. 




.$96701 62 . 5*^5 



lb. Troy. 
.083333 



Laftly, proceeding according to the 9. 

rule of this chapter, yvich relpeit unto 

Multiplication and Divifionin Decimalls 

explained in the fifteenth and ' fixteenth 

Chapters, 



Chap. 2 1 

Ckpters 



Naturaff. 

the anfaer will bee 



177 



1,16 3, &c that is, g .l 



5.S 



4 



found 



will 



, m appeare by reducing the Dcctmll 

i6i according to the eighteenth or nme- 

ieenth rule of the twelfth Chapter 

For ri&r pro*/* of the dirett rule of The proof 






tberwife it » 




to rk Prodtttt , 

taw, d» wfe * y '£? f ' v #" 

being multiply ed by ^the Produces i s 

which is alio the Produd of 10 mulu 

plyed by 

In like manner m 
f the firft terme 



3 




as apppears by the Example. 

the fourth £ xantfle 5 




being mu 



J4 

HO 




the fourth terme 




the Produ 



viiubee 



«* which reduced according to 



the third Rme of the feventh Chapter* 

which is equall unto the Product ot 



3 



and 



the lecond and ttitd termes, asappears 

bythe worke. 



16 



Cha* 
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Chap. XXII. 



The J river fe Rule o 

Three. 






He Rule of Three Inverfe is^ when 

the Terme require A ought to pro 



ceed from the fecond terme According to 

the fame rate or proportion, tbxt the toft 

proceeds from the third. So in the laft er 



ample of the 6 Rule of the t i . Chapter 

aforegoing, As8ishaife i5,fo ought the 
tenne required to be half 12, for if certain 



buftiels of provender ferve 8 horfes 1 

daves, 16 hories will cat up as much pro 
vender in half that time • And therefore 

you cannot fay here in a direft proportion 
(as before in the rule of Three dircSt}* S 
to 16, fo is 1 2 to another N umber , which 
ou<*ht to bee in that cafe as great again as 

1 2,%ut contrariwife by an inverted pro- 
portion, beginning with the laft terme hrft; 

as 16 is to 8,fo is 12 to another number, 

which ought to be ill this cafe half 1 2 . And 

the due oblervation of this definition 
together with tha t of the Rule of Three 

dfretk (propounded in the 8 Rwle of the 2 1 

Chapter) 
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t 



22 
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1 ♦ 
* 



Copter) whejj any qucftion difcoverable 

tefafingle Rule of Three is propounded* 

yojtmay readily difcern by which of ?hofe 

nib it ought to bee rcfolvcd : for if the 

three termes given looke for a fourth in a 

M proportion as they ftand ranked in 
the rule, you muft rcfol ve the queftion by 

the tireft ito/^contrariwife when the pro 
portion is inverted or turned backwards 

it ought to be refoived by the Inverfe ruU 

tffhree 

II, In the Inverfe rule of Three ifjW H^to 

mltipfy the firfi terme by the fecond, or 



[which is all one) the fecond bythefirft^nd Three In 



9 



work* the 

Rule of 



tktncli 



de the ProduSl 





e third, the 



Quotient: will yeeld you the fourth terme 



mred 



So iii the qucftion preroifed in 



talaft rule, if you multiply, i a by 8 the 
Produft is p6, which if you divide by 

. the fourth 




the Quotient gives you 6 

terme required: 




Z2 




i6* 






16) 



9 6 

9$ 




o 



By this laft mentioned Rule ic is evident* 

that 




Book 1 ! 



To difcerne 

whether a 



ueftion 



that 

terme is 



in the rule of three ^fV^f^ 

and by the 9. rale of 





e 



... ... SSS&H* * is f 0 toMfcft that m 

Rule b e ot ' £ of teethe fifft terme is the 

'he ,■ Now for a fitfd* help to d£ 

~ coTer- Whether a queftion belong to the 

r«le Mre!i *t rule UffA obfew : alwatcs 



Three 

Rule direftj 

Ycrfc. 



bee r 



imed orleffe 



9 



ierme ^ughc muft be greater then th c mid 

leffer, for when, more is re 



die terme or 




* 



bers is die Divifor, 

t ■. the greater 



but when leffe is re- 
extreme is the Di- 



quired,. 

vifor. 

Laftty, ... 

will bee apparent by what is 



the D/Vifer being knowne 





whether it bee 

Agaihc. take 




rnW ' Mtt or rw » 



■ r 



1 i 



thi 



for another 'ExM 





e 



If 1 08 Pio»^J per forme a piece 

write in 5 6 houres, in what time wll 

8 3 Fi oners performe lo much worK t 



108 



■ 



!• J 




i8i 



Three in 
vcrfe in 

Jttftions 



Arithmttiqut 



Book I 



Rule of Multiply the Denominator of the third 

terme and the Numerators of the firfi and 

• fecond termes continually Jo ts the Pro- 



duel a new Numerator 



Again 



multi 

and 



ply the Numerator of the t hird terme, 

the Denominators of the firfi and fecotid 



termes continually 
new Denominator, 



PS 




the ProduB 

which new Fraction is 




the anfwer of the queftiot. 

length 



t 




breadth 



breadth. 



1 4 






t 

1 








7 



1 





Tacit *g yaris 9 



or 





5 





in 



In the Inverfe rul e of three, tbt 



ProduB of the third term multiplied by 

the fourth \ mufi accord with the ProduB 

of the firfi and fecond termes, other-wife the 
worke U erroneous : So in the firfl example 



o 



f the laft r ule the Prodi 




o 




1 6 multi- 



ply ed by 




is 06 



w 



hich likewife is the 



produft of 1 2 multiplied by 8. 

If any bee defi rous co exemplih* c the 

rules in the iubfequenc Chapters by fra 

films or mixt Numbers, he may do it by 

obferving the 4<and examples of the laft 

chapter, and the laft example of this chap. 

Chap- 



Chap 




Ndiurau, 



4 






AP 



9 



XXIII 




The double Golden Me dircfl, 

erformed by two ftnglt 




Rules 



* 




He Compound Golden Rule is, when 



more 



then three termes are pro 
PH \\ Vnder the Compound Golden Rule 

hended the double Golden Rule 



is cotnpre 



t ni £vtri *»k> <f fl'^ll proportion. 

In. The iOU <M.*f &£* 

far termes being r'P'?"?*' «»"• 

das queffion , If 4- ^ 1 9 

IS in 3 monechs.how much wdl tavc 

Students 9 moneths ? Or thts, If bu- 

Msofptovender tore 8 horfe » daw, 
Z many dayes will H Bttlhds llft 1<S 

U W } The fit urms given in this rule £ g- 



IV I he jive it' " ni &, ' . into wrou 

ra. C ♦«,/» harts VIZ* a fupVOjitton ex- thcccrmcs 

tottfip of two vans,^ »j rr j . . i thc bm 
Jfedinthe three firfi termes-, an d ade- 

mid propouM in the two lafi : So m diftnbuted 
Sft Sample of the taft rule, this claufe 

f * 4 *9 Pounds ^ 



jirbkmetiwtt 



moneths) is the fuppofiaon, and this (how 

lTiuch will fetve 8 S tudents 



demand : likewifc 





Book I 




moneths) is 
other exam- 



pie of the fame tule,thi s claufe (if 9 bufti 
els of pt wender ferve 8 horfes 1 2. dayes) 



is the fuppofition 



( how long or 



many dayes will 24 bufhels laft 16 




i 

\ 



1 



The tight 

ordering of 
the termcs- 



horfes) is the demand propound 

V. Mere for ranking the termes fro 



fonn 



ded 




du 



ord 



firfi obferve 

r amongft the terms of fepfofition, which of 
ikmtath the fame Denomination with the 



terme require 




\l 

* 

1 




r 



then referring that terme 

the fkond place writt the ether tws 

termes of fupfafttion one dove another In 
the firfi place> *nd Ufily the terms of de- 
mand Ukewift o» e 



abov 



e 



another in tlx 




to 

■ 



third place of the rule, in fuck fort that the 

Hppcrrmft may have, the fame Densnuna 

tien with the- ttpfermofi of thofe in the firfi. 
place : Example, If 4 Students fpend 19 
pounds in g m.oneths,how much will ferve 

moneths? Here the three 




Students 




termes of fappofition arc 4, t % and J , and 

of thefe termes 1 9 hath the faroe Denotm 



nation with the terme 



rc qu ired 



■viz. 



of 



pounds (for you are to inquire how much 
money is requifite for the finainrenance - 



of 



■ 




Students 




moneths : ) wherefore re 



ferving 





&6 Arithmetic BookTi 



i 



4 



■ 

Or thus 



j 9 • t 



9 I 



- y * 





ia — H., 



) 



f 



t 



VI. Queftions difcoverabte tythe doit* 

He Golden Rule may he rfilved-bytw 

faerie Rules of Three, or the Golden 

Rule Compound of five Numbers* 

The pro VII. When quejlions of this nature are 
?h"£ic f refolved by two fingle ruksfhefroptrtnns 

Golden Are at followetb i sirs. 

Rule when _ A h uppermofi terme of the prjt 

'med C vlace , is to the middle terme- So is 




wo fingle th Hpp&m jt terme of the lajl place 

to a fourth Number.- 
As the lower terme oftheprfi place 

is to $at fourth Number ; Sots the 

lower terme of tk lafi flace to the 

terme required. 

So in this example be-- fK^ 1 ? 






fore recited, ufing the 

lower terme of the fire - 
place as a common number in the firft 





■ 1 1 

proportion, fay thus, 



If in three moneths 4 Students fpend 

1 9 pounds, what will fer ve 8 Stu 
dents the fame tune I 

Or 



Or thus 
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pineteene 
fpend ? 



pounds 



9 



Students fpend 

what will eight 



Or thus 



As 
number 



> 




toip,fo8to another 



And then the fourth proportional! an 



Rverablc to 4, ly , - * 

Nucibers given in this proportion 



19 



and 




the three 

is 28 



( by the ninth Rule 

deichapter aforegoing.)Ag ain 



fth e one and twen- 

tofinde 

foe terme required ufing the uppermoft 

terme of the third place as a common 

Number in this lalt proportion, jay 4f foi 

ft If in 3 moneths 8 Students fpend 3 8 

pounds, how much will ferVe them 

for 9 moneths? 

Or thus, If 3 give 38,what wdl ? yceld 

you ? 

Or thus, As 3 to 38, fo 9 to the terme 
■ required. \ 

Which you fliall likewifc finde (b 

fyt flinth Rule of the one and twentiet 




Glupter before cited ) to bee i 14. for 38 

being multiplyed by 9 the Product is 3 4ft, 

yeeld y ou in the quo 

J conclude, if foure 





<flt 1 1 4 



S o that 



Students fpend nineteen 



p ounds 



in 



three 



moneths, 



114 pounds will ferve 8 Stu 



dents 






ArithmettyM 

dents 9 moneths ; as y on may further ob- 

jfem by the worke following : 




IP 







It4. 










l-t.4 



8 

* * 


9 

* 


4) *$* C 58 


?) 34* ("4 








• 




J 


0 . 


1Z 

9 * i 


1 


' 12 



4 




o 



» « 



VIII . The do die G olden Rule is either 

chreft vr. itperfe. 

The double IX. The diretl Rule is> when both M 



£°J d< r c (intfle rules doe each i f them looks fo r 

Rule duc&.J" t & ■■ ■■■■ . ,. v, „, . a« 

fourth terme t» a dtrect proportion • & 

jn die extwple of the 7. rule , for «t*K 



die- ; proportion ;b*e|ng this, if in 




ieths 4 Students fpend i o po.ua4, 



what will icrve 8 Students die fame tjflie 

hefie it is evident by the eighth rule of/W 

one a»4 twentieth cliapter, that 4. 

* m 






NAturalU 




II 




the three termes given 

ourth in a direft popertion 
Uft proportion being this, 



, looke for a 

r .And in the 

if in 3 moneths 



how much 

them for « moneths .? _ It is as 



5 Students fpend 3 8 pound 

will fa vs 



P 





dents in 3 mone 





for' if 8 Stu 



pou 




S; 



3 





months three- times 





in 



iM proportion r as ; 3 





the ftrft t'erme is 

the fecond to a 



to 9 ..the third, , ; „ 
W^umber . yvluf ought ca bemthis 



ttfedjree times 




great 





is.thice.times.as great, as 





e 



ighth 



cdi chapter before 






one and twenti 

♦ 

Wherefore 




wlwk that.tWs.Que, 




(if 4 Students 

how 

nwneths ? ) 



ougHtto__ r -- 

Imjlfde dire ft 

other 



by the double Gol~ 



1 



as above in 




an 



o 





arnage 
co% 48 fhil 

have? 




* 1 



5 






ame rate 




$3, If the 

tvai^hc 128 'miles, 

f<* .how much . may I 

miles after 




^..„«v. ~~ ~ -eietmes of this queftiort 
aaonjipg to the. 5 rule of this chapter rank 

texiTelYes in ffcw order- * 



Arithmmque 



Book I 



■ 4 




i ■ 



» L 



■ ■ 



I 







4 * ■ 



* 4 



' ' ' ' : performed 1 ^' itio fingh ; , ■ 



Rules. 



the double 

Golden 
Rule In- 

•tcrfc 




Hi 




a 



-portion 




e 




in 



Double -Golden Rule Invtrfeis 
'when one of the fittgle Rules lookes 

fourth Terme in an Inverted pro 

As mthciafte3^mplepr6f)6uii 

laft Chapter 



i 



e 



For 



th 
there 



fifth 



ru 




o 



fth 



e 




you ranjte the termes 




that queftion, thus, 



.J 





2d. 



4 

You (hall finde the t&tries of thfirfi 
proportion to looke for a fourth number 

In an inverted proportion : For if 9 bufhels 



of provender fcr ve.& Hgrfes X * dayes, 16 



Horfes will eat up Co much provender in 



halfe that - time 



Ter 



os thus 



But 



if you 



Qrder the 




12 




9 




y.6 



You 



f L 



V. 




#' 



14 



NafuraH, 



1 



ortion 



• 

of the 



t<* expe£fca i*totth inatt 



,¥bu ftiaU peweive the tetnWS 



proportion, whicb^bee like- 

of provender laft 





Horfes iz dayes, how -brig of 



how many dayes will 14 Bdfh 

ds ferve the fame nuniber of Hot « 

fes ? 

^tid here the termes propounded looke 



for a fourth in a direct proportion 

findebYtbefinelefcule o£ Three dvrfct to 

be ? 2.That fourth number being fo found, 





ferve 



24 Bufhels 

Horfes 



of 



proven 




5 3 dayes 



dcr , 

how 



Ion* will a4Buftielsiaft itfHpr 




And here the 



fourth terme exposed 



proceeds from the other thrje m an wver 

^proportion; for if a 4 Bufhels of pro- 
vender Verve 8 Horlesga dayes, 24 Bu 



Qids will lafcrfHoifa a leffe time-.where 
foie howfoever you ranke the tennes of 
this queftion, the pr opordons^thereor be 



(rlufindeone of them alwayesj^W 

and therefore the fourth term thereof al 

wayes difcoverable by the fingle rule of 



fevered into two fingle Rules 



you 




Book I, 

bufliels will laft 16 borfes 16 dayes, 
which is : the refolution 'of the queftion 

propounded. - • 

The fubftance of that which" hath been 

delivered in this and the preceding Chap 

concerning the double Rule of Three 



ter 



y 



may 
Rul 




c ex 



preffed 



as m 



the 



following 



e+ viz.. 



■ 



Let thefirfi fmgle Rule con ft ft of an] 

three of the 5 numbers given , which mil 
ft and in Rule according to fenfe 'and 

Jon y 







e 



-whether %t ve a mm? j^vr^ ur 

and multiply accordingly ; that done,p lace 
the Dividend for a Numerator, and the 



cording to the latter part 

2. Rule of the 22 Chapter) obftrve 

a Rule Dire ft or Inverfe 




I) iv if or for a Denominator 



fo is fuchfrA 




ton 




w 



hether proper or improper) 




anfwer of thefirfi fingle rule 



lafilyjh? 



faid fraction, (or anfwer of thefirfi rule) 

togethe 



yv id 





uefiion 
^rfi fingle 






which were 



r 



ule 



1 



fingle rule, which 3 terries \ 

ther with the direHions in 



two termes in the 

iot mentioned in the 
mufi make the feconi 

toge 
rule 








e 21 Chapter will jbew how to order \ 
then obferving whether it be artitedirett 

or inverfe., work, it accordingly as A rule 

cfi i#f raft ions, fo n ill the anfwer there- 




A 

4 



Natural!, 



Ckp. 2 

,/ he the anfwer of the queftion fropom 



fad. 



Example. If I pay a 8 /hilling / for the 

carriage of % hundred weight for 50 miles 

how much ouaht I to pay for the carriage 



of 17 hundred weight for 84 miles 

the fame rate ? 1 5 1. c* s. 6 T< 



at 



Tacit* 1 1 1. 6 s 



13L 
*5 






I. If 




Sh. 

28 



_ m 

Facit 



C. 

13* 
476 



■ 

Rule dirett* 



Shillings 




it if 



52 
1 



Miles 






4 

miles 



Ftcit fi. or 1 3 1. 6 s. 6% d. 



Another way of refblution of the for- 
mer queftion, by changing the termes in 

the fixSt ingle rule may be thus. 



I 



Miles 
50 






Miles 
84 



1 



Rule Inverfe. 




hcit 



in 
84 




nare 




wa ight 



2 




11 



Arithmtu 'me 



II. 




x 



Book I, 

v-C. RuledireB 



facit asbef ore ^ Shilling? 



Another way 




changt ng the termes 



of the firft fingle rule 



M. 








5° 



C. 
17 



ite/f Jnverfe. 




Facit 



lis 

17 



Miles. 




< 





17 



HI 



Facit as before ^ 



Thus you fee that die firft fingle ruh 

may be varied three manner of wayes, one 

of which will alwayes be obvious, fo that 

working as before, you will finde the an- 
fwer of any queftion refolvable by the 

tile of Three, or Golden rule COM 





pound of 5 lumbers, with as much expc 
5iti6n,and as j.ttle charge to the memory 

asbyanyoth way 



) 





A? 



C hap. 25 
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Chap. XXV. 

The Golden rule compound of five 

Numhcrs. . 

Be Golden rule compound of five 

,„i K f!»Je the time nqmrd kj. "*!•» 
,(r« iW?, a fimrth fr,f>rt^J »»>' 



The Golden 
Rule com 



fanHT*ber.youlookjfor •/° t ™ 5 4 J. . 

fpmd fol. m 3 monerns, iww 
ffrve 8 ftudenrs o moneths : afld he 

termes thereof being ranked as betore 



viz. thus 



5 





19 








The 




Gfcap* a 5 



Natural! . 



In like manner ..— Y - .. . 



this bring ths,?»f#«» 



"2 ,« what Will the «niagc of 3 G 



unto Will be 5 ± * 



i 



as appears 




* 



\ . 








I 

7 



Q<5 



•* 



* * „ . * 



, i 4 



f 



43^ 

448 



% * 



9 
o 




> * 



«96i7 



III. When the guejiion proposed £. 

onght to be refolved by the double rule In- comP owA 



7mes a Tr&lhatu, the uppermofi term 



hav ing 



multiplied the double rfjg 




Numbers 

formed 

of the fir(t place by the lower of the H h 

°J w/'J" r „Jr 1 i a a t i ace y-v.the Birea or 

4nd the uppermofi of the tajr ]>' «™ £ Iave tfc . 



lower of the firfl, write each produti 



kr the lover terme 

dtteed 




-which it ts pro 



and then if the Inverfe proportion 



be found in the uppermofi line 



produfo as Jingie Term** , r ~y 

fade the term required bj the fingle 

0 4 



fingle 



terms 



tifing thofe 

proceed to 

rule 





Arithmetic 



vender ferve 8 horfes i 



dayes, 



Booklf, 

1 4 bufhcls 



will laft 1 6 horfes 16 day es. 




12 






2 



12 
I$>a 

2 3 04 ( 1 6 

X442 ; 

" 854 ' 
854 




16 



M4 



1 




16 



♦ 



- * 



,1 • • ' 



* ■ 



Cha* 



hap. 2^. J^kwrjf. 



Chap. XXVI. 



■ 

The rule of Felkwfbip, 




Rules of 



He rules of P Ural proportion ° o 

1 are thofe , 'by which we refilve portion 

VtfKau, that W difcoverable by mo 
An rules then one , and yet cannot be 



irformed by the double golden rale 
mntioned before in the three laft Chap- 

ttrs. Of thcie rules there are divers 

kindcs and varieties according to the 

nature of the que/Hon propounded.; tor 
be the termes given arc Icmctimcs tour, 

iomctimes five, fometimes mo, and the 

tcrmcs rcquived fometimes mo then one, 

fc. All which Will more plainly appear 

when wc fliall deliver certain examples 

ofthefe Rules in the mining part of this 

Trtdtife , whither wc purpofely reter 

you, becaufe there w (ball have oppor 

(unity to refolve qmftlons of that ktnde 




widi much more facility by the help© 

the Logarithms then we arc here able 



to do bv the conditions of Natural 

Arithmethue : 



ft 

Arithmetic M 



Book I 



Arithmetic He 



you 

we 



for a light 



This in the Interim (hall 

of thefc things, that 



when we have hereafter occafionto men- 

tion r^/r/ */ proportion, you may 

the better underftand what is meant there- 



by 



II 



• 



Two particular r files of plural pro 



the 



til 



portion are theft 
and the rule of Alligation 



)f Fellowjhip, 



III 



Th 



rule 



Fellow/hip Is that 

by which in accompts among fi divers men 




( their fever al flock* 



whole gain or loffe being p 



together 



ropounded) 



with the 

th 



cram 



or lojfe of each p articular man may 



be discovered 



As in 



his example 




and S were fearers in ;i parccll of mer- 
chandize, in the purchafe of which A laid 

, and they having lold 



out 7 1, and B 1 1 1 

this commodity , 



find 



that their clear 

# 

iow here the que 



gains amounts to 54 s 

ftion to be refolved by this Rule is 



what 



ftion to oe reioivea oy u»a j.vi»v 

part of that 5 4 s • accr ucs to A , and what 

according to- the Rate or the feveral 



toS 



(ums or fiockes which j:he y 

Again 





Jvcntured ? 

andtC fraight a (hip from 



the Canaries for England with 1 08 Tuns 



of Wine, of which 




had 48 



1 

1 



adid C 24 

a ftorni at Sea 



the Mariners meeting with 

were conftrained for the 



fafecy 



Chap . 2 6 



tfaturd 




207 



heir lives , to caft 4? Tunne 

here the que ftion 



fefey of 

thereof over boorcl 

tobe refolved is 



how many of the 45 

Merchant hath 



f unne each particular 

loft According to the rate of his adven 



me 



? 



IV 



the Rule of Ttttowjbif i* ei 



thtr 



or 



doubl 



e 




The Jingle rule is 



m 

■when the ftssks 

So the 



1 



propounded are finglc nutnbe rs 

onrita of the 3 rule aforegoing ought 

both to be performed by the Jingle rule of 
hllmJbipJcccwSk there 7 1. and 1 1 l.be 

in* the feveral fiockes of the firtt exam 



pie, and 48, 3^, ana a 

cular Jlockes of the laft 



3* 



numbers 
VI 



nd ^4 being the par ti^- 



5 



are 



all fingte 



. ... I* the Jingle rule 4 /^ftSS 

t*fe fAf ww/ */ ^ fiockes for the pr^ Ru i c 



to 

work this 



/ wnd, 



the whole gaine or lojfc, for the 
and the particular flocks for th 

this done, repeating the 



€ 



third termes 
rule of Three fo often 



as there are parti 



cular fiocke 



%n 




e 



quefiion 




e 



fourth 



urmes 




ro 



duced upon thofe feveral opera- 



tions are 




e 



>fbe£live gains 



or 



thofe particular fi ock$s propoun 

in the firft e xampl 



ded 



lojfesof 



So 

above mentioned 7 1 



afid IX 




sue the fiockes 



propounded, 

\\hoie 



■ ♦ 
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Aritfmetiqut 



whofc total isi8l 

firft terme 



vhich 




Book I 

take for the 
the commori 

. the 

„rft particular fiocke , is the third terme 

of the firft proportion ; whereu p on I fay, 



Againe >*4S 




am 



is the fecond terme, and 




as 



18I 



to J4 s 



fo 7 l 



to another ntim 




er 



which by the diro& rule of Threel 



find 



e to 




e 2is» viz 




e 




ame 




ue 



to A 



3 



tha 



part 



o 



f the 



u ex 




nae 




ftocke* 



Then for the (ccond 




fay, 



as 18I 



to 



number 



1 



which 



54 s 




ii 



dthe 

roportlon I 

to anothct 




l ik cwi fe find e by the 



rule of Three direct to be % 3 s. w* 



the 



part of the due to -ff for his il l 
ftocke 





18 



54 




Therefore 





11 



21 

33 



* 

Again in the other premifed example, 

the particular loffe that happens to 



is 20 Tunne 

Tunne. 



3 



O 




15 



3 




and to C 10 




108 



4* 



Therefore 



. Double* 



VII. 



The double 



1 






hold a pafture in common, 

In 



209 



vc 



natters, . . , 

W w <* parncMlar tme 
i,£*nd 




fotwbichthey pay 45 -L ^ 

* 

this paftur 




had 24 Oxen went 3* 



dap, 




had 1 2 there 48 dayes 

id Oxen there 24 dayes 



andC 

now the 



Uf*» to be refolved by this ^19, 

itatpart each^of thefcTcna^Hs ought to 



that thefteckes pr 



Uhle numbers, vtx* 



each ftock of Oxen 



kth reference to a particular time 

die refpe&ive flock of A is 24 Oxen 

io particular time is 3 2 dayes • 

the ftock cf B is 12 Oxen - 



3 



for 
and 



again 



• J y ~» 

and the re- 



foftvve timeis dayes 
Sock of C is 16 Oxen 
time is 24 day«&> 

kuble numbers 



3 



and la% 



the 



and its peculiar 
which as you lee are 



VIII 



In the double rule of fellow 



How to 

work the 



^multiply each particular foci £j fame Rule 
r r - and take the totaS ^ 



dnr produfo for the firfi terme , 



whole gain or lojfe for thefecond 

CAA <T..»v«fjr t>rodut~ls of tt 




the 

■ 

d the 



mniers fox the third terms 





nfemtng 



3 



the double 

This done> 

Three* 




310 



fo often as there are prtdtttt 




numbers 

en thofefeveral operations 

bersyou lookjor 



a 

Bookli 

i of the double 

terms produced up- 



are thenuof- 




the laft rule 

is 768 



S o w the . e x ample 

the produ& of 24 arid 32 



the produft 



57* » 

which 



and 





of i z. and 

of 16 a 




1 



lit 



24 



1 




thefumof thele produ&sis 1718. 

is .the firft term in -the queftioo 

then 45 1. the rent is thdfaond terme, and 

^6%^f>rftproduB 

the firft proportion 




is the f iw» of 
Wherefore / faj,t\s 

1728 to 45 1, fo 76I to another num 

' " the direft rule of 

the part of the 

Then for the 



be 



r 



wh 



ic 




I finde 




Three to be 46 1, 
rent that 4 ought to pay 

fecond proportion J/47, "As 17 2 8 to 4 J I 

' which is: the part that if 



{0576 to 15 1. . . 

ought to paj: And laftty, As 1728 to 45 !• 

fo 384 to 1 oi. vizi th«part that C moi,t 



576 



384S 



1728 



45 



Therefore 




The Proof, 



IX . the rule of Fefowfiip u proved b) 

Addition of the terme* retired, whole 

fitm ougjit to |je equal uo.the/ c ond term 



Chap 



• 



517 



211 



fojhe queftlon,, other wife the whole wor k 

fi erroneous r So iti the firft example of 
ibfc& Rule aforegoing 21, s. and 33, s> 

added together ateequall to ?4>s 

terme in that:qucftion t Likei 





Wife in the laft example of the fanie RuleJ 

1$ alfo in the example of the laft Rule, 

fefmmeof 20, 15, and 10, the tcrrnes 

Kquired is equall to 45, the fecond terme 
propounded 



— 



♦ 



J 



Chap 



XXVII 



The Rule of Alligation 



• 



■ r 





■ 

He Rule of Alligation is that 

refolv£ que fi ions 




hick 



that 



ancerne the mixing offers fimples to~ 
» i • 1 

getter. 

II. Alligation is either Mediator AL- 



ttrnate 

IIL 



when hitr 



Alligation MediaU is, 
ving.the \feverdll quantities and rates 
hers ftfnphs propounded, wee difcover 




Alligation 



the mean rat* of a mixture compounded of 

$0 to brifheb : of vvhc&t 1 at 

tKe 






i$ all one) 

Whdl;49 : fcuftids of ryeat s. or 36 



5 





the 



211 



Arithmetique Book t * 

the bufliell ; and 5 o bufhcls of batty at 

or 24, d. the bufocll j being mixed 

7 ~ « ■ * » — A / the 



2> 




with ao bufliels of oates at ia 

bufliell, the Rule of Alligam^mm 

iheweth you the meane price of thar mitt 





TV In Allkation mediall firfi fumm 

^ ttU * portion will ^ m folloTPeth . ^ 

As thefpimme of the quantities is to the 

tot nil v^e of thefimpl es : 

So is any part of the mixture propound- 
ed tothe required meanrate, or put 

of that part. 
Repeating again the premifed example 

of the third rule, I demand how much one 

bufliell of that unfiling is worth ? Now 

thefumme of 10,40, 50,20, (the given 
quantities) is 120 bufliells : and the value 



of the 10 bufliels of wheat at 48 

AielL amounts to 480, d. for 48 DCiD; 




bulheU, amounts lu *jow, 

multiplyed by io, the product is 480 



again the value of the 40 bufliell of rye it 



3I, d. the bujhell is 1440, d. The* 




of the 5 o bufliels of barley at 24. 

buftiel! is 1200, d. And the value of a© 



bufliels of oates at 1 z , d. the bufliell is 

240, d. All thefe values being added 

T ' gether, 



2hp. 2 7 




Natural!, 



f 



- t 



fay then 



Tether their totall is $36*0, d. I fay then 

by the rule of Three dire&Jf 120 bufliels 




336O 




what will 1 bufliell yeeld ? 



The Rule prefently an 

whereupon! conclude 



{wers 



me 



28 




that a bufhcll o 




that miftling may bee afforded for 28 




dot is, 2, $.4,0. wnrcn 
of the cimfiton propounded. 



s.4 



d. which is the refolution 



110 




22^0 






28 




like manner 




t 



— 

bee demanded 



what 8 bufbets or .a quarter of that mift 



ling is worth 



The An/were vytft 



22il 




which being divided by 12 



beef 

and 



by that mcancs reduced into Jhtlhngs^ 



is 




5 



s.8 



3 




!20 



3360 




12) 224(18 




Alligation Me 

klljhe trialiofthe work^ 

« by comparing the totall 
value of the fever all Jim 
p/ff wWb the*v a tut of the 
^Me mixture : For when 
fcfe fums accord, the ope 

ndon is perfect So in the 

of thelift rule, 



12 



1 

The proof. 




104 

g6 






The 



214 
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s fi o bufliels of vvh:at at I. 0. 





4 s.the bufhell i 



5 






, , 40 bufhels of Rye at 

Tbc r s the buOidl is 

val " e 1 <o bufliels of barley at 






°f 1 s . the bu fticll is 







And 2 o bufliels of oats 

at 1 2 d.the bufliel is — 1 — 0—0 




All which amount to — 14 — 0 — 0 

which i s like wife the v alue 



of 120 bufliels at 28 d. or 2 s. 4d\the 



Alligation bufhell, for that alfo amounts to 14 1 

Alternate. yj jm gat i on Alternate isythen ha- 
ving the fever All Rates of divers Simples 

gtven.m difcover fuch quantities tfthm, 

as are necejfary to make a mixture, which 
may be are a certaine ra te propounded 

V.xAtntle: A man being determii 



Example: A man being determined to 

mixe 1 0 bufliels of wheat of 4 s. or 48 d. 
the buflieli, with rye of 3 s. or 36 d.ths 




1 



bufhell, with Barley of 2 s. or 24 
the bufhcll,& with Oats of x s. or 12 d 

the bufhell , the rule of Alligation Al 

ternate will difcover unto you how mudi 

Rye, how much Bai ley , and how mud 

Oaces he ought to* addc unto the 1 o bu 



fiiels of Wheat j ia fush fort that the mix 



Chap. 27. titm* 



i 



f 




15 




ture of them all together may beare a 

tain rate or price propounded. 

VII. In queftions of * Alligation alter- ^J®^ 

me 3 oh muft ranks the termes in J urn fort the termes. 

that the given rate of the mixture may 

refent the roote, and the f overall rates 







of the Simples may fiand as branches tj) st- 
int from that root : So the example of the 
laftrule being propounded, I demand how 

muchRie. Barley and Oates ought to be 

added to the 1 o bufliels of Wheat, that 

the mixture of all together may beare the 

ate or price of 2 8 d . or2s, 4'd.thebu 

(hell : And therefore drawing a line of 



connexion, I place 28 d. the given rate 

ofthe mixture, upon the left hand thereof 

by it felf reprefenting the 

roote t and likewife write 

die other rates propound 






viz,. 40 d. 36 d. 24 





land 12 d. one above /)^6 

another upon the right 2i > 



J24 

hand of that line of Con- (_ 1Z 

aexion, which rates arc 

conceived to iflue from 

18 d. as branches from the 

toot, the fabrick hereof appeares plainly in 

die marsent f 



Hew to 

pie the 



VIII. Having ranks* the termes %n termcs 

" their 
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♦ 



their due or for, fake the branches together 
by certain Arh^nfuchfort that one that 



is greater then the note or rate of the mix 



tare, may alwayes 




that is lejfe then the f am 



coupled with another 



S o in the pre 



mifed example 48 may be linked with 1% 

and 16 with 24. or otherwife 48 may 

, and 26 With 1 z 5 and 




cvp 




e 




with 




then the work will ftanc 



» 




T hm.2 8 



)%6 





44 

12 




Or thus 

28 



• * 





How to 

cider the 

differences. 



» 

IX. Having alligatvd. the branches anl 

found the differences betwixt them and the 
root, write the difference of each branch jttfi 

againft his refpeffive yoke-fellow. So the 

branches of the examp le aforeg oing being 

linked after the firft mr.nn.er, and the difte 
tence between 28, and 




(bythefixth 

Rule of the eighth Chapter of this Rook) 
being a o, I place aoj'uft againft I a the 

refpeaivc yoke-fellow of 48. Again? 

t6 being the difference betwixt 




I 



3 




write it jutt agiinft 48 



and 
In like 



manner 




being 



che difference 




twem 



Ghap.'»7 



• 



Natural!. 
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between 28 and 36 
I place it right 

*ainft 24 • And laft 
\y 4 the difference 

betwixt 2 S,and 24, 

I write juft againft 

s In the end the 

whole Fabricke of 

the work 



1 ♦ 





16 





20 




e 




as 



th 



e 



branches are thus 



finked ) will ftand as in the example 



But the branches 



after 

the other manner, 



bdug linked 



28 





48 

24 
12 





16 

20 




IS 12 



and the re 

: and here 



the worke will bee 
thus difpofed : 

For in this cafe 

48 hath 24 for his joktjM** 

feeftive Canterado of 36 " - 
the interchangeable placing of the dtp 

rences (as in the premifed examples; is 

that which is more particularly termed 

Alternation. .it j- 

When we branch is linked to divers 

' . the 




tther branches, a 



nd not to one alone 



differences ought to be as often tranfertbed 
Kit isfo diver -fly linked. So in the pre 

mifed example, the branches being linked 
after the laft manner, you may ( it you 

plcafe V conceive 12 to be coupled both 

1 / P 4 With 



i 
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with 48 and 3 6 j likewise 2 4 may be con 

ceivedto be linked with the lame 48 , and 



5 6 : A gain, 48 may be uflderftood to b 



e 



linked with 24, and 12., « alfo«6 jgh 

the fame 24 and 12 : wherefore the <tyff- 

rence betwixt ,28 and 5 » being. i^I write 

it both >uft againft 48 and 36 ; In like 

tween 28 and ? 
fceih° "4, 1 write it likcwifc over againft the 
fame" numbers : Again 2 o being the diffe- 
rence betwixt 28 and 48, I place it juft 




manner the difference 





againft 24 and 1 2 ; and 8 being the Me 

rence between 2 8 and 3 6 1 1 write it Ike 

wife over againft 

the fame num- 
bers : All this 



♦ 1 



16 




performed, the l 1 ^ 

whole frame of 




2A — T 20 



the worke will L 1 2 ~S . 2 0 







fland as in the 




M. or gent 



2. Take this for another example : it is 

required to mixe iobufhcls of Wheat at 

48 d. the bufliell with Rie of 36 d. the 



bufhell, with Barley of 24 d. the buftidl 



and with Q a ties of 1 1 d. the bufliell, and 

the cfueftion now is, how much Rie, Barley 

and Oates ought to bee added to the 10 



bufhels of Whea Vthac the intire mixture 

• may 
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I ought to tain;, * *"'»"v**:" 

whole mixture at 40 d. the bulhell 
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take, that Imightaftord 




# 




c 



the whole worke bein 



cr 

O 



to the Rules aforegoing, 

fo/loweth • 



here 

ordered according 

it wiUftand^ 



C48 

4 % 





I 



16. 28 



• 



8. 

8. 
8. 




A man intending to naixe i o b 




ft>- 



els of Wheat at 





the bufliell, with 



the bufhell, with Barley of 



Rieof 36 d 

34 d. the bufhell, with Pcate of i5 d 



bufhell 



and with Oates 



of 12 




♦ 



the 
the 



bufhell defires to Know how much Ric, 

Barley, Pcafe and Oateihc ought to addc 



to 



the 



10 



whole ma 




bufhels of Wheat, that the 
of Corne fo mixed might 



bee 

This 



afforded at 

queftion 



n 






the 



bufhell ? 



the Termcs 



being i:hus propounded 

thereof ( by the Rules 




foregoing) may bee Jlligated, and the 

difference* of the Tetmes Ahernatd* 
as folio mpbj 



1 



to 



Chap. 2 7 



Natural! 










4- 



8. 



28. 16. 

28- 16. 






Laftly 



a 



Gold of 24 car^s, other o 

other fome of 1 9 . ™<f *™ 

he would fo nuxc .with Alloy 



Goldfmith hath fome 



a 1 carets 

•which 

that 120 




of thfmiitc mixture niightbeare 

» ctfea* fine now the qttefiw «, how 



Ounces 



much of each fort, f ? 

„ matt «ak« to «mg&hd 



as alfo how much Air 



! ?fWr VCncSary to explain what ffiki*. 

09,. It Will be nwF**wy c . £ . Th and wh „ 



ou can 



well under ftand this 4 ue 



What a 



MiW-Mafter& 

mlhlhe differing 



what Alhy is 




diftin 



0 

0 



fn mnre Ounce ; tOj5ontaine 



fawfi of Gold efteem 



ml an Ounce. ■ of[ Cold djt Uwg "f* 



^bQingtrkdlpfethonefoute^ 



twen 



S'patTot the weight, is ^J 0 ^'' 
C J£ £*e ; Inlike manner tha wheh 



Caretts fi 

lofelh -$ of the Ounce, is etteemeo «> ^ 

TcmUs fine, and fo confequently of 



efteemed to bee 
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the reft And as for Alhy it is filver, cop 



per or fome other fcafec metall, with 

which the Goldimiths ule to mixe their 

Gold to the intent they may moderate, or 

abate the fineneffe thereof. < Here you may 

alfo obfervcthat as fa-fimnege of Gold is 

meafured by Carets, i'o is \hcfinenejfe o\ 
Silver cftimated by Ounces : In luch fort 

that a pound of Silver, which being ftwrf 
a certain time in 

the is faid to bee ii Ounces pit. 

But a that being tried lofeth lomc 
what of the waigbt is faid to bee the re- 
mainder of the waight fine. • Example, a 
pound of Silver that lofeth in the fire one 

Ounc . 8 p. ts eftimated to be i o Ounc* « 



p. and that which lofeth a 0#*<? 
io Grains S$ faid to be 9 -0*itf. I I 






Grains fihe,Uc. Now^ to tanke the terines 

of the laft mentioned yueftUn, as alfo the 

differences of rhe tcrmes in their due order, 

becaufe the three given branches' (viz.ij 

Carectsi a i C*r*#.r, and i o C areas) are 



all greater then 17 Carects the root or rate 

of the mixture.! adde o,as another branch 

which I conceive to be lelTe then the root , 



and then proceed as in the former operati 
ons • the whole frank of the worke is ex 

prefled here, as followeth 



J? 



Chap. 2 7 




Natural!. 
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17 

*7 
l 7 




4- 




xi 



one 



and the fame line How t o 



there are found more differences then one, f^J^ 




tfe them together, 



and write the fumme 




e 



fame differences before a 

'ght 



towards 




e rt 



jtjt againfi 

plight line drawne 
tend of the TP or ks . ' t1 „ iu 

So the fafttxample of the laft rule be 

jog propounded, the fumme of 16 , and 4. 



> 



{ the differences placed juft againtt the 



over 



foft branch ) being 20, I write 

«ainft the fame differences before the new 



line drawn upon the right hand - of the 

work, and fo confequcmly the reft in then- 
foe ordcr,as appears by the example her 

unto annexed 



j 




■ 

16* 



10 





20. 8. 



20 



« 




1 



*8 

28 



In like manner the laft example of the 



lift Rule being offered 



> 



f 



the whole Fa 

bricke 
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bricke of the worke will Itand 

loweth 



as fol 




17 
17 





2 




n 

13 



XII 



AUkation Alternate is 



> * 



Partiall or Totall. 



Alternation 

partial!. 



xiii. 



Alternation Partiall is, 



when 



having the feverall raw of divers S tm- 

ptes, and she quantitie of one of them gi- 
ven, we difcover the feverall quantities^ 

of the reft, infuch fort that- a mixture of 

thofe Simples being modi according to m 

quantity given 



nd the quantities fo 

found, that mixture maybeare a certain 

rate propounded: Of this kinde is the *#- 
ample of the fixth rule, as alfo all the ex 



amples of the 10 



rule except the laft 



,ihc pio 

. rtions , 

fefed in thtf 

mlc. 



XIV 




As 




In queflions of Alternation P ar- 

tiall , the proportion is at followeth : ^ 

difference annexed to thefirft 

branch is to the feverall differences of the 

T So is the quantity propounded to thefe 

verall quantities required*. 

So the example of the forth and fevenffl 

1 ul« 



r 



p 

Ctop • » 7 • m wuh 

tules of this Chapter being agap repeat 

ed and the Terms thereof, as alfo the dtf- 

fences of the Temes being ordered ar- 

L the fir ft manner ( (hewed you in the 



22? 



evident that 



nitt h rule aforegoing) It is evident mat 

for every 16 buftielsof Wheat that I take 



in the mixture* 

ought to take 
bufhels of Rie 

bulhels of 






16 



The fiiB 

Cafe. 






20 




Bar- 
ley, and 20 bulh- 

dsofQates; And 

^S&Sfi*** annexed to the 
frft branch (being the rate of the 
Wheat) is to 4 *e differed amicxed 

bein^ the rate 0 I the Rie • 

of the 

Wheat to another number, which be 

ing found by the rule of Three - 

4 ( that is 2 bufhels and a n 

talfjisthe 1 quantity of Rie neceffary in 



to the next 



5 



So is 10 



the 



given quantity. 



direct 



to be 





xhz mixture* 

■ 

. As i6 to 

ther Number 





is 10 



to- ino 



which being 



like 



wife found by the Rule of Three to 

We five buftiels 



©f Barky 



neceffarie in the 



the quantitie 



mx 



tnre*, 



III 




a,- cafe 
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Ilk As 16 to 20, fo &io to another 
Number , which being in like fort 

found by the Rule of Three to be 11 

bufhels and halfe o' 



3* 



( that is 



1. a 




abuftiell) is the quantity of Oatesrc- 
quifite in the rnixtbre 



So that at laft 




conclude a 




eap 



Corne being compofed o 




10 



Wheat 



z 



1 
2 



bufhels of 

bufhels o'* Rie, 5 bufhels 0 




Barley, and 12 



1 



bufhels of Oates (when 



thofe feverali Graines beare the prices t 



fdrefaid) may be afforded at 2 

budiell- 




4d 




2. 



_. The- fame Example being ordered 
after the fecond manner ( expreffed like 

wife in the ninth rulecf xhts prefent Chap 




As 




the differ ence annexed to trie 

'rate of the Wheat., is to id the diffe- 
rence annexed to the raw ofthcRie; 



10 



fo is 

Wheat, fc w T - . 

quantity of the Rk 



the f iven quantity of the 
ft> 40 buftiels thcrequirti 



II. 



As 




to 20 



fo is 



id to 




bufhels, die requijtte quantitie of uV 



Barley 



III 



As 4 to 




fo is i d to 2 6 buflicls, 



the quantity of the Oates necefiarj in 



the mixture 




l 
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I* 
20 





IO 



mate of 

bufhels 



. $0 that I cond udc again 
Com being compounded of 

ot wheat, 40 bufliefe of Ry e, 5 o buftiels 
if Barley, and 20 bufhels oSOats, (whea 

djofegrains beat the prices ^' 

^example) may be afforded at 2 s 

dfc bulhcl, as Iff. 

That example being difpofed afrer 3 c»ft 

4c dird manner (exprefled hi the id. and 

1 1 rules of this chapter; I lay i 




1 



4 d 



# 





As 2 o the ftitn of the differences 

annexed to the me of the Wheats 
is to 20 the/tfw of the differences 

annexed to the rate of the Rye 



9 




fo is 1 o the given quantity of the 

whcat,to 10 bufhels the req Hired 



quantity of the Rye 



*As2o to 28, Id is 10 to 14 

bufhels the requifiti quantity off 

. 1 $ * ^m<m> 1 ♦ - 



10 to 14 



the barky 



III 



As 20 to 



i8 



fo is I d to 1 4 



the quantity of Oats rfe 



buftiels, 

«mwM in the mixture 




t 
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f 





16, 

16. 

t 

20. 







20 
20 

28 



Whereupon this third time likevvife 1 

concede, that ( thojte grains ftill retaining 
the giyen tate?) io buihelsof Wheats io 

jiufhels of Ry, i4buLhel$ of Barley, and 

14 byfWls of Gats being all mixed toge- 
ther, will conflitute a tn^fs of Corn 

may be afforded at 28 d. or 2 s. 4 d. the 



> 



hat 



bufliel • 

By this example thus diverftfiedb 
plainly appears, that the quantities ieqm 



red may be altered as often, as the queftion 

given will .admit dixcrsji/ligatipas, and 

yet the fixture produced will ftill hold 
the rate propounded ; but when the qui 

fiiqn propounded will admit but one one 

ly way of Alligation , the quantities rc 




quired to m&ke the mixture, cannot 

yaried ; ;fo tjbe fecond example of the 10 

rule of this Chapter being again produ 



ced 



y 



and ordered according to 



the di 



sefiioji of the 1 1 rule aforegoing, I fay, 




Rye 



Asto 4 to 4, fo 10 to 10 bufhekof 



f 



II. As 



Chap. 47. WurdB. 

II. > Asfif to 4, fo 1 © to ? o buftaels of 

Barley 



139 



HI 



9 



A$4 to do, fo 10 to l jo buftiels 



of Oats. 









3 a 



20. 8 




So that for this queftioi? / cpncludej to 

10 buftiels of Wheat you ought to a&je 
10 buftiels of Rye 10 bufhcls ©f Barley, 

1 5 o of Oats, to the cad that a mix- 



1 



tm of Corn might be made, which may 

be fol4 at 16 d. the bufliel : And here the 
quantities found (w*. io, io, and j 50) 

cannot be altered^ becaufe the termes ot 



this queftion will not admit any other va- 
riety of ARigztion. ; 
XV. In Alternation partial, the proof The Ptoof< 

tslikewife by com faring the total valm of 
tht ftveral fmples^ with the value of the 

whole mixture : So in the fdcoad example 

of the laft Rule the total value of the 1 o 

buftiels of Wheat, 40 buftiels ofRyc, 5 o 

bulhels of Barley, and a o buftiels of Oats 

amounts to 1 4 1, which is alfo the value of 

4c whole mixture at a s. 4 d. the bufliel 




a 



as 



230 



Jrhhmetique 



m \ 



Book I; 



Alternation 
Total. 



as appears by the example of theifth rule 

of this prefenc Chapter 



XVI. Alternation fetal is, when having 



The Pre 

portions. 



the total quantity of all theftmples Me 
ther with their feveral rates, we product 

their feveral quantities, in fitch fort, that 

if them being made according 



a mixture 



to 



the quantities fo found, that mixtun 
bear a certain rate propounded ° 



thi> fort is the laft exampl 

Rule aforegoing 

faith having divers forts of Oola 



Of 

of the tenth 

as alibVto*. A Gold- 



VK 



fomeof i^carecis, 
fome of 1 8 caredts 



other of 



1 





carets 



and other fomeof 
iSczteRsfine, is deiirous. to melt of all 
thefe forts fo much together, as may make 
zmafs containing 6o ounces of 21 car efts 

Now this. Rule of Alternation tod 




&eweth you how much you are to take 

to the end the whole # 4 e 




each fort 



may contain juft<5o ounces of ii carets 

the fine(fe propound 




XVII. Inqueftions of Alternation to- 
tal the Proportion as followeth j 
: As the fum of all the differences u » 
: the total (juantkie of all the fmplcs : 
• Sou the correfpoxdent difference of each 

rate to the rejptttivt quantity of w 

fame rate* . 





NaturaH, 2 3 x 



So thelaft example 



^difference of a^xar^s.thefirft 
mixture pr opounded. ■> ■ 

II. As ii to 60, IOlSJ'0«W 5 L f 

"dent difference of * "f***^ 

ffl Sto 6o,fo is jounces of 

the Gold of i * ct«a$ Jifc- 

rv as t * to 6*o, fo is 3 to 1 5 1 ounces 

^ the Gold of i* cateds ^ 

Which are requite tobe taken for the 

mixture propounded 




41 

Li6 




12 



of 14. carefts 5 



ounces 







*7 



NaturiU. 



ounces of Alloy being all mixed together 

riD produce a mafs containing iao oufl 



ces 



of G old 



17 



efts 



7 




fatisfa&ion 



of the 



qaeft 



ion 



hichis 

pre 



milcd 



And here obferye (as before in the ex 

wfition 




the fourteenth 



rttle of this 



Saptcr) that the operations of the firft 

tf thefe examples may be ^Md ^ccom-- 

ing to the di v crfity 

which it will admit 



of the Amfattons 
, whereas the laft ex 

amtile is riot fibjeft to ^ variety the 

0gtm thereof remaining always the 

is terfeSl, 



Here the operation 




fame 
XVIII 

ykn the [urn of the 

trits irith the to. .. t 

Soin the firft example of the lift rule a tj. 

(the quantities found) be 

amount to 60 

islhe totafquatidty propounded. 



The Proof. 



ijj, 5, and 15^—^- 

ing alt added together 



1 




1 



0.4 



• 



2 ? 4 Arithmetic Bqok I 



t 




t m 



Chap. XXVIII. 



The Rule of Falfe. 



a 

ruiefipra, I. far Arithmetique Ppfttive 



edf.i.ru.s. 'X Negative infues, which being alfi 

termed the Rule of Falfe, is always per 
formed by falfe. and fuppfititial number t 
afterwards invented, viz>. *ftertheprq- 



tibn. 



pofition is made, and the queftion pro- 
pounded : For things cire laid to be found 
out by the Rule of Falfe, when by, falfi; 
termes fuppofed, we difcover the true terms 

required. 

. II. The Rule of Falfe is either of fin- 

gle or double pofition. 

The Rule of W # The Rule of fingle ppfition it, 

yvlpen at once f viz. by une falfe pofition m 

have means to difvover the true refolut'm 

of the queftion propounded. 

For example, A>B, and C determining 
to buy together a certain quantity of tim- 
ber, that (hould coft them $61. agree a 
mongtt themfelves tha: B fliall pay o 
that aim a third, part more then A, and 
that C fhall pay a fourth more then 2?. 

Now the queftion is, what particular funi 

each 



Natural 



Chap. 1 8 

each of thefe panics ought to pay of the 

,6 1. To reiolve this queftton, nrft, put 

h cafe that A ought to pay 6 Lot the 3 6 1 



*35 



• 



«jd then B muft pay 8 1. tecaufe he payes 



1 



3 



more then A. And laftly C oughtto pay 

lo 1. becaufe he is to lay out \ more then 

This done, although by addition or 

thefe three fums, vi*. 6,8, and io, I finde 

that I have made a wrong pofttm ( their 




totall amounting onely to 






which 



ought to have been 3 6 1 . ) neverthcldfe by 

boitfuppoftitiall NumbersJ have means 

to difcover the true fums which the feve 

: for If til by the 



rail parties ought to pay 

iulc'of Three Diretl 




As 24 to 36, 

that ; A muft pay. . 

. As 24 to 3 $ 

B ought to pay 



fenso" tool 



the part 





8 to %i V. the p<ir/: 



III 



As 24 to 3 o", fo is 10 to 1 5 



Ltfae 



Mt of the 36 I. that C muft pay 



i 



IV 



B ere for trial I of this Rule the to- The pmofc 



fe// 0/ the fums found ought to accord with 
the [urn £*w»:fojiithe example of the latt 



rulc,p .i2 5 and 15 being all added together 




amount to rffhefum m , 

. The Rule of double Pofttio* tffvhett The Rule 




two- falfe P options Jtre 

hlution 





the re 

As in 

this 



of double 

Pofition. 



Arithmettque 



Bobkl 



haying threflit put 40 



o 



this. A workman . . 

quarts of Graihe ( f*« ^hereof ton 

Wheat, and the reft Barky) reared for 
his labour i8 s. being paid after the rate of 

1 4 d.for every quarter of Wheat,and 6 d. 

for each quarter of Barky j NowheretW 

queftioh is how many of thofe 40 quarters 
were Wheat.and how many Barley : Het e 

" at randome that 

and 14 



therefore 




firft fupp 



o 




there Wis ao" quarters of Wheat 



of Barley 



quarters w v» 

and then to difco ver Whether I 



have gueffed right or wrong, I finde hbW 

fnuch money is due unto the workman^ 

the rate of ia d. thequartet ofW^aftd 

d d. the Quarter of Barley , Which I find to 



be 3 3 s. ( a6 s.for 



26 quarters of 



Wheat,and 7 s . for the 1 4 quarters of Bar 

ley Jwhich he ought to have received , it fny 

fuppofttion had been right ; butbecaufeic 

differs from *8 s. the trie lum that here- 

I have mitt the marke 



ceived 



erceive 



and therefore difcoverins; how much I have 
cr'd by finding the difference betwixt 28 s. 

and XX s. 1 keep in mind 5 their differed, 

Which is catted the j>r/r error or tfem* 

of rkM Pofit ion: Again,I propound f ot 

the/f co»^ PefitionfUx. there was 3 o quar- 
ters of Wheat, and i ©quarters of Barkv, 
and then the/w^ error I find to be ft tot 




S then due to the workman for the 



*37 




darters of Barley 5 * m 



all 35 s 

jjfo v f from 2 0 s » 

^^^^ ^^^^ ^^^^fc 






<to*^ f option The Opera- 



tote **»« fit* ^^Pf^^i 



tion 



£ nnler his ttftMi* 

imr end of the fame crofo ^ 

tmr by thehntrarj Pofmw\ ******** 

Zni emr by the'firfi P6fiH*»,a»d*hc 
terror by i ' frond Pofitip thu donc 

* { i • -a., qf one ana the 



nkn both the errotr are 

[me kind 



fefctfuforatl the left 



( y\Z. both fxcejfes or both Ac 



pYoduH out oftlye 



J _ fC~ +lri£L 



vide 






viz. mt of them an 



etfWjfa and 



tog 



ther, 



Arithmetic u 



Book! 



errors (when they are of one and the fame 

kinde) or by their famine (when they are of 
differing kindes ) the q notient will give 
you. a number yon look? for, having the 
Came Denomination with the falfe Pofiti 



6ns placed at the upper t nd of the croffe 

i. Example, The queftion of the laft 



* ~ ■ *■ *T J ~1 

rule being againe propounded 




place 



thefe termes, viz. 26 (having the Deno- 
mination of the quarters of Wheat in the 

firfi Pofition)zn& 3 o (hiving the fame De 

nomination in the [econA Portion ) at the 

upper end of the Croffe : Asalfo 5 and 7 

the two errors refpe&tvely under them at 

the lower eniof thafameCr^^as you may 
fee it exemplified by the pattern following: 



182 
26 



Note that 

thb Cha- 

ra&e r 

is a sienc 

tion, fieni- 

fying that 

the Num- 
bers be- 
twixt 
which k is 

found 

ought to „ , . 

be iubtraftci the one out of the other- 






This done having multi plied 26" by 7, 

the Prodttft is 182, and likewife 30 by S 

the 



C hap. 2 8 . Hawaii. 

the Product is 1 50, which being deducted 

out of 182 (becaufe the errors here are 

both of the lame fame kinde 



2fr 




* 



are 
the 



that 

each of them an excejfe above 28 



fomme that the workman received ) the 

rtmainder is 3 2,which being divided by 2 

( the difference betwixt 5 and 7 the two 



errors.) leaves in the quotient 16, for the 



quarters 





Wheat 



that 



the workman 



ihreftit, whole complement to 40,^.24 

arc the quarters of Barley, that he lik 
wife threflit : 




e 




at laft I conclude 



the 



workman receiving 28 s. for his wages in 

threfhing out 40 quarters of grain (being 
|art Wheat ,part Barley) at 1 2 d.the quar 
ter of Wheat,and 6 <L the quarter of Bar- 

ley,thre(hed in all 16 quarters of Wheat 



and 2 4 quar ters of 



arley. 



Example, the fame queftion being 



again propo 



vmded 



Pofnien 
Wheat, 



that there 



I fuppofe for my firfi- 



are 




quarters 



o 




and %i quarters of Barley 



for 8 



3 

s 



and 
be 




then the firfi error will be 4 s 

ing accompted for the eight quarters of 

Wheatland 16 s. for the ?2 quarters of 

Barley, make in all 24 s, which wants 4 s 

" 8 s. the fum received ; Agaw Juppofing 
that there are 1 2 quarters of Wheat, arid 

a8 quarters of "Bzileyfhefecond error will 

be 





Chap 



4 



28 



H 1 




(m : Again, here for the fecond PofttUn 

take .a6 quarters, of Wheat, an4 I4q4*» 

of Barley, and then the fecond erw 




s 





s. wmc 





u 



pon 



t 



Kat 

1 w a 





e 






4 r 



s. the true fun} me.- Now 



10 by 5, tne rxoaficrif 

. the Produtt is 7 8 : Amf 



the 





1 



» 




hiye exceed 

die? multiplying 

26 by $ 

here ( becaulc the errors arc 

ky$, one of thepi being a and the 

otkr an w« Jfrof a 8 s. the tr we funrnip ) 

yoy to 5 0 an ^ 7 0 'b? 

together, \vhofe fumis " 

^Rg diy ideel by 8 the fum pf 3 . an4 $ 

, styes you in the quotient %<f 






Wheat 




two errors 

foi tjie quarters 



thcf9imer refolutioiis. Sod^t v> 



fpfilfs foey er y 011 take in _ 

you Ihall al way es 6nde,t^t *he yvv&am 

tilted 1 6 quarter? of Wl>eat, apd *<f 

quarters of Barley, which # the rcfpju4p» 

of the qneftion propounded. 

5° 
10 







VII 



Note that 

this Chat*- 

figne of 

connexion, 

intimating 
that the 

numbers 
betwixt 

which it is 

found/MiSht 
to be added 
together. 



1 




Book! 



VlU Here the triali is the fame with 



that which is ufed in finding out the er 

rors : S o in the examp le premifcd 16 and 
24 being the numbers found, and 16 s. be 
in^ allowed for the 16 quarters of Wheat, 
Mcewue 1 ^ s. for the 24 quartets of Bar 

ley, their fum is aS s. which was the funi 

received by the mrkpan. 
Thus have wc paft tlirough all the chief 

parts of NatUrJl Arithntetique, in the 

txempUfication whereof we have been the 

briefer, becauife we (hall have occafion to 

yfe varieties' of examples in the fecohd 

Book, which treateth of Artificial! or 

Logarithnteticall Arithmttique, Whereby 

you may refolve any queftion propounded 

in^roj^tfand mixt numbers, with little 

more difficultie then thole propounded 
-whole numbers, as flrall be further decla 

red in the fecond Book. 




.r 






Rules 



Appendix 






14 




21 









5* 
26 



Facit 7 8 pounds. 






In the afotefaid Operation you may 

obferve,that the Divifvr 1 4 and the fecond 
* f rw<? a x being divide d by their common 

and the third term 



meafure 7,the three termes will be a 

Again, the Divifer 




Kl being contracted by their c*mm» 

meafure 2,the three termes will be x ,3 



I 



tide of tne 2 1 *. Chapter, the tourtn pro- 

pottionaU or anfwer of the qucthott will 



roceeding according to the 9*. 

e a 1 th . Chapter, the fourth pro* 



found 7 8 




a. If *i 



^fe* Will fifflflt 1 



work in 16 dayes, ii 1 what tunc will 

Man perform the fame ?^ 



it 



Facit 




8 dayes. 



4 « 



2i 






Dayes 

16 
16 




Jiden 



12 



J 



1 










4 



By the aforcfaid (Operation 




til 




bftfY* 






• 



0/ FUfttiu 




that the ZWw/or 12; and the firfi 

being contra&ed by 3 , the three 



(070*21 

tomes will be ^ ,1 6 



> 




Again, 



the 




for 4, and the fecund ierme 1 6 , being con 

rafted by 4,the three terms will be 7 ,4. , 1 • 

bitty, working by the of the 2 2 . 

the anfwer of the quefijoa will 




i 



8 dale's 




k 4 - 







wr/f, when the 



iiwd either of the- 





Deiumifiam-f tfcefeid VemmitW 



1 




fif/ma 

retained asf «w **^>< : J 



r ; 



■ 




^..IflofkBtiofM^; 







< t 



.1 v^rn 




*.#di-£-£ 




♦ < 



\ 



* 1 



4s. 

4' 




a ya r a* of Se&tft 



b 



« that rate ? 



■ • 



1 



■ 1 



Frftft 2 1. 6 s. 8 d 



• 




Chap 



« 





of Ffatfjce 





s. 





%± Angells make 

84 Crownes 




make 




4 



42-OO-OO 

2 ItOO-OO 



84 Half-Crowns make — lOriO-pp 

^Threepences make 



x -01-00 



Summc 



74 . 



11-0 



6. 



At 




s. 



the 




i 

^uefiion 

Wheat, yvhat will 5 1 quarters amount un- 
to? Facitify l. 0.4 • i ■ ■y'V 

Rrft finde the price of 1 quarter which 

will be 8 Angells wanting 8 {hillings jfa. 



8 Angells ma 



ke 



Out of which deduct 






Rcm.the price of 1 ^/fcirf . 





I2-©0 



Then finde what 51 quarters 



will 




mount unto at 

thus 




1 a s. o d. the 4 uarter y 




Si 





51 times sl.or 3 times 5 il. is 



5 1 -00-00 
S 1 ' 



5 1 




Ante Is 



m 

make 






OO-OO 
OO-OO 

IOtOO 



5 1 fhitlings doubled make 





02-00 




The price of 5 1 quarters 



183 





2-00 



Quefi* 





Units 



4 

Appendix 



Tare is tbat Jj^ftrftiot 1 



wkerein any 




What Is a Cheft o 



far Wot tharwaigMvnisat waigte(thc 

wa'&gfeS |-^bdng fiibtraaed) 7 |C. 7 lb, at 6 1, 



pepper, a 

chcft for fu- '% $ 



4tUhe G? 
Facit 48 1 




s.o 



1 



1 









1 



1 

times 6 pounds make- 
7 times 3 fiiMttgs m&t 
+1 groats make 

The halfe of o* 1. 3s.4cl.for 





42-00-00 

1-01-00 

■ 

0-02-04 



% C. is 




The halfe of 3 h 1 s 



8 cl.for 




Vol 




1 > 



1 

4 






10-10 



"The fourth part of i L 

" ibd.(becaufe 7 lb. 

5 of 1 8 pounds or 

is 



IOS 

makd 



1 

4 




• 




o 



07 



08 



1 

2 




r 





03-06 



I 
1 



2?*kr of Pratt ice in this kinde will bee 

if fome few Notions in rela 



the readier 
tibnto 




vines 



be retained in nie* 

moiy, fuch as arc cxpreft in the fob- 

ftqiient Table, 



r ■ 



Chap 






40 Gnats 





L s. d. 

o~o<J 




or 



a 



Noble 



40 GrMtt 



0-13 




or 




0 (7ra*tt 




I to Groats 

\%oGroats 
440 Groats 

500 Groats 

100 Shillings 
1000 Shillings 
60 Pence 




ynake^ 




Mark?* 
00-0 z pound 

Sterling* 

00-0 
00-0 







00 



00-0 
00-0 






50-00-0 

-05 

0- I O-O 

Angett 

1- 00-0 




An 



240 P*»« 

The benefit of the kid. TVte will bee 

partly 
txmples 



manifeftbythc two fubfequcnt 



Quefiton 8. At 7 «• — r „ 

C»r«tff , what will 1 C. 8 lb. or 1 1 0 lb 




die pound 



of 




amount unto 

facit 





10 $ 






129 
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Rules 
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Appendix 




1. s. d. 



X 2 o Threepence 

jix-pences, 

. /iajritnake 






10-00 



1 2 o (7 radf / 



9 



make 





00-00 





Queftion 




At 14 




10-00 



1 

2 



d. the pound of 



Sugar y vyhat will 1 2 00 pounds amount 



unto? 



■ ■ 




2I 



t 



I OS 



• 



1200 




malce 





1 





6OrO0-00 



1 200 Tjvo-pences oir 600 
Groats make * 





10-00-00 



1 £op Halfe- pence 



9 



or 



600 pence, or 300 
two-pences $ or 150 

(7 r make 




10-00 






71-IC-00 



with 



Thus far a reafonable capacity may go, 

; unlcflc 




by doubling or 



multiplying or dividing 



halving, but fuch which 



"/ "* ww.t~.jj, — — 

can Multiply or Divide, may make more 

expedition as will be rnanifeft by the fub- 

fequent examples. 




3*P 





of Practice, 




Qgeftion 10. In iooo Mark* EngUfb 

how many pounds Sterling " 



f! 6^6 1. 1 3 s.4d. 
For finee iooo Marks are equall unto 

and three Nobles make a 

of 2000, vis. 

, that 



IOOO x 

pound Sterling, therefore 



Nebles 



1 

3 



2000 divid 




by 3 



istftftf 1 1 3 s. 4 d 



quoteth 666*1 



Qjiefiion II. 

pound oiTobaeco 

amount unto ? 



AC 



14 






the 



what will 573 pounds 



Tacit 420 1.4s. 

Since in 1 4 s. 8 d. (the price of 1 lb 



vaight) there is contained $L Sterling, 5 

alfo*s.and|s. therefore, 








I, 

5 
1 



of 573 is 285 

of 573 is 114 5 



I. or 



M, or 



I 



286-10-00 



1 

6 



of 573 is 286 -s.. or 
of 573 is P5 




114 
14 



1 a-oo 
06-06 



1 



or 




15 



06 




41 Or 



* 



-00 



■ 

Quefiion tz 



At 5 1. Cwtftf* 




what muft be allowed for 8 5 o 1. 18 s. 




Tacit 42 1* 10 s» II v> 




blenre 



Jinks Appendix 

Obferve the Operation in the Margent 

and find fitft o 

all how much < 







s. 




times 
18 s. 



850 




100 



7«* 



will 




850,18.7 




amount untOjin 

manner follow 





pence 







m 

make 
s.~ 1 1 d. which 

j id. is to bee 

under 

neath the line as 

you fee, and the 

3 s. areto be t e- 

fcrved in mind 
Again 




12.11 




1% 




195 



placed 




100,20 




times 




m 



w&ehwith2 
which 12 s, are to be 




make $oi, 



minde 



m 



ak 



c 




12$ 



the line « you fee 3 



placed underneath 

and the 4 1, arctobce 



referved in mind : again mid tiplying 8 50 1, 



by 5 , and unto the Pi odu& adding 4 U ~ 

mind,the fum will be 42 $ 4 1: fo the totaU 
Produft is found to be 42 J4 !,i 2 s, 1 id. 

Which is to bee divided by 100 ( the firtt 
Terme in the Rule ) in this manner, 



begin with the faid 4*54 1 and divide the 
famcby ioo,wfachis ^rfonnedbycu* 



ting off two places wvwds the right W, 





Rule: 



Appendix, 



is 1 2940 under 

neath tfye line as 



you 



fee 



fince 15 s, 
equal! unto 

togetn 



then 
are 




<i$6 



13 





2 







er 




with 

take there- 



fore 
of the 



5 



alfo 
faid 



1 

4 



13 940. 00 
1078. 06 



o 





5 



ai56l,l3S,4d # 

and adde thofe 
quotients to the 




1 



MSiS7 



10 



• 




20 



Product 



firft 



11(50 

12 



found,then pro 



100 



ceed 



with 



the 
ao 



agg regate , 

cording to the 





< 



twelfth 



quefii- 



t 



w : So will you finde the anfwcr of w 

question to be 145 1, 1 1 s, 6 d. 




ion 14. At 8 pounds per On 

6& 



turn, per An. what doth 3 5461,1$ s 

amount unto for 1 o moneths * 



After the manner of the 12 quefim t 
Multiply the faid 3 s¥ I ty 8 



and place the Product underneath the line 






; you fee 



then 

nee i o months 



icequ* 




unto 



yeare together 
nth* /yeare , 



ivith 
take 



yeare , 

therefore 

of the 



alfo . 

ifbtefaicl , Pro* 



1 

3 




uents together 



Laftly 



a 



pro- 



cecdc with the 



a 



cording 



to 



ac 

the 



if Ptuftice 




ns 



> t 




... 1 1 .1 



bet 136* I 



• 1 







28374 




04 



o 




14x87- 02 



o 






20 



! 




i 



r I I 




A 1 * 




*9P\ IS 



< 1 




• ! i - 




* 



f 4 



1 • • • 



} 1 



» • * 



• t ' 



• 

1 




ft » * 



r 




4 i< 



1$6 



Rules Appendix, 




Chap. It 



i 



t 



6/ exchange of Coines, W tightt 



i 



and Meajures* 




He or Pm^yt^btt^eftCok^ 




_ and M<#furtt of different 

s ce the kinds beiag kno wnc , i Either from fome 

good Aftbocs « rather by 
rocrcc, vvill be :eafte for fucn-as imderrta(nd''eK 

of Three, to convert ott£ Species^m 



anodier according to t he mariner efffl 



& » 



ration kHfce foUovving exampksi 

I. Unto 
money do 1234 Fm«w or 




; a * i * - 





iMftr attiouttt it ts.fter 



T wrnok ? . Facte 





I- Tottrn. — a s- Ster-*- 1»34 1 

,FW* iaj 1.8 s. 

1 . Ho w many ity<£? at 

1 1> 1 s* 2 id. the piece, ought to 

be reived for 2 5 1 !• <5 s- 4 * d. Sterling ' 




? 



1 l.i s. 2 J d.<SV<?r.-i Ryder-l $ 1 15 s.4i* 



Sterling- Facit a 37 




Qutjtm 





Rules 

fought \ U to the number $f piece* giitin to 

educed ifois the. value of one piece >/ 

he Species given fo*theMrt&er tfpiects of 




the Species fought. 



14* s.fierL 
73 



120 




120 



Facit6z 



73 




7* s.fiet 



motets, as be 



fore. 

Que/Hon 5 . If \ Piftofy of Sftih 
valued at 3 1. 12 s. 6 d. . <TournoU;: '6 1 



9 




Tourn. a«4 s. Flemijhimd i8 lii4**7 d, 

Flcmijb, at 24 1. iz s. 6d. :fterling, Hofy 



ought / £ to receipt for 



many Biffiolets 

72 l,**,.?. fterliitgl.Facit oS 



lets, 

I.3 1,13 s,dl jd.2"owr» 



i • 




fkff/r ^ Pfjfo/.equall unto 14 s._i7i?ffl, 

II 14 s.Tlem.—*l Pift.^zslMW* 



Flemijh 



Facit 33 Pi (totets, equatt ypto 



IZ S 



6d.fierling 



t 



i 



IIL Z4 1,: I* s 7 6 d. fterling 
Pift. 7Z 1, 6 s, 9 d. 



33 w 




1 \ 



r 1 »#.« 
ill 



1 



Queflion 6* Unto how much (TVijr 

waight) 4oo 5 C. 3 qu, 17 lb. (AveYfa 

pok 



Chap 






0/ ExchAnges. 

amount; when the lb. Aver dx 



makes 1 lb. 2 Oun 



1 a pen. Troy 



f^rt 8 04 lb. a Oun. 1 2 pen 



1 



■ 

lb. AverdnpoU 



i.lb.2 Oun. 1 2 



fro) 




ven*"v<""i ----- 

5 C.3 .qu.t7lb. AyertKpm* 




fOT/f£o4lb.2 0uh.tipen 



Que ft ion 
Imn doe 

vta 100 lb 

Awrdnpoti 




How 



at 



3*5 




mueh vvaight 

Averdup&ts make 



? 



make 1 14 £lb 
Facit lip & Rouan 



at iJetfrf* 



»4 



1 




100 




365 




(3*9 



mil 

457 



JMeftion 




make f 9 

J4T<6 Of •£ 

AtWerpe make 



if ioo jB/^ q£ Antwerpe 

of X W^, how many 



moafure, will 



mi 

4 



27 



? 



I0O 




75 




f^rao yards 

27 C ao 



p 

1 

4' 



Sue (lion 9. 



How many jr<*r<& of£*»- 



^ make a 7 eft of W when 100 
22 Antwerp make do ells of L,mtf* 



and 

ndon ? 




■ 



Fan* 7 5 J** of J*** ^ tfat ° 



io# «»f Antrrfrpe* 




Ms 



i6o 



Rules 



Appendix 



♦ 



■ 

Ells Antw* ■ yards t ond. ells Antw, 



II IOOi 




t I 



n 




n 



Tacit ao £ y ards of London. 



10 



P * 



How 



> 



many 




:^ i e Us of in 



Quefiion 

franksfort nwkc 4.. 4 

Anftria^ when 3 5 of Vienna make 

34 at £700/; 3 ^//J 1 of Xjr^ 5 ells of 
Antmrpe ; and icp of Antwerp 

.125 at Fr.ankefort t 
. Tacit 60. j\ ells of Franksfort. 

ells Ant% 



Ells Antw. 



100 



Franks 




125 




ftod J rf///of Frankefort> 



which 



ire equall to 3 e Us cf £7 w 



II. 





1 



24 



3 V 4. ~T 

.FWrY 5 o f //^ of Franksfort ^ which 



are equall unto 3 5 * /// of Vifnnav 

EllsVien. ells Fran, efts Via. 



Ill 



3? 



50 



42 



1 • 



4 

Facit6oi\ells of Frankefort- 



S uch which have much pra&ice in «• 



changes, 



and knov/ what proportion the 



Cd/wx, JVaights and Me afar es of aflV 
Gwntrej pr CVy doe bcarc unto thofe of 

another, 



0/ Exchanges. 



3hap. 2 • 

mother ; may by the 5 *7e of ST^frame 

Tables fov their owne ufe, therein expref 

j that 

of each 

and « the 



ftjg the proportions in fuch manner 
the firft Ttftiic or Antecedent ~ L 



portion, may bee I or unity 




terme> a DecimalL or 

dfeamixt number, whofe Fra&ioriallpaic 

^\& i T)ecimall, for then the 
ffai^&c. of the one place, (whofe terme 

is 1 ) itiay bee reduced into that of the o 

thcr place, by help of thofe T tbles and of 
Multiplication dipecimalls without fen 

fible error ; For example, It. hath beene 

fome ingenious Merchants > 

of Averdupois waight at 

Lmhn, are equajl unto 89 lb. in Parity 

by the Kings beampxd confequendy 1 lb? 

AverdAs equall to^ Ib.o^. lb.ztParts 

(for if 100 give 89, then Vwill give -89) 




therefore 



any 



number of pounds 



Aver 



kjm being multiplied by .8 9 ( with r <?* 
fpcft .untp Multiplication of Decimalls, 

explained in the fifteenth Chapter of the 

a Book ) will .produce- pounds 

* A°ain, if 89 lb. of Paris bee 




tiP am 





to ioolb. Averdupois^ then 1 It 



1 



Para will bee equal! to 1 . 1235 




ot 



herd 



™*,wHpQtS y y 

pounds of Paris. being .multiplied 



therefore any number of 






IS 
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Rules Appendix. 

.1135 will produce pounds Averd^ 



pots 



Vpon this ground I have collefod the 

proportions in the fubfequenc Tdks 

whemn I would not have any to confide 

further then they (hull know them to bee 



agreeable to truth, for I have onely do 




rived them from thofe delivered by Ma 

fter Lewes Roberts Merchant, in 

Map of Commerce, and doe herein ondy 

aime at the inftrucYion of ingenious Mi* 

chants and Fablers in the briefeft wayes 

of calculating their exchanges, the rtfeor 

proportion being truely knowne j in which 

praaice, DecimaU Arithmetique (which 

kth no enemy but che Ignorant ) Willoe 

very ferviccable. 




ATM 
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AT able fir theRedutlion c/Averdupois 

waight at London/o the waight s of 

clivers forreign Cities ana, 

remarkable places 



i 





lb. 



e 



j^Ntwerp 

Amfierdam 

Abbeville, 

Ancona* * 



One pound 

of dverdfi 



Avignon 1 

Bnrdeaux* 
Burgoyne 

Bollonia 
BrlAg 



7 



pis ¥ ._ D 
at London 



makes 



waight <Callabria^ 

Conftan 
tinople 

Deepe 



at 



5 




Danjicke 



Ferrara 

Florence 

Flanders 
in general 

Geneva, 






x 





1 







96*15 




91 
28 



v. 



. it 



9 




♦ 



9 1 
91 

98 

07 

0474. 
Lodcr 

9i 
16 

282 



9 



06* 



f 



9H5 



Genoa 




lb. 



One pound 

of Averdti 

pots waight 

at London,, 

makes at 



i 



Genoa 





i 



e 



Hamburg 

Hoi lan 




9* 
.95 



Lixborne^ .881 

.07 



Lyons 



I 




1 




98 



-9 



comon w. 

filkc Wt^ 
cult 6 er$ w 



Leghorn,* •3353 

Mirandola^ -3333 
Norimber* .88 




Paris, 

Praeue. 




,4084 
.80 





Placentia 

Rote bell, 

Rom 






<? 




i 



3888 



12 
27 



.875 by yicoc 



Sivitt 

7h 



S • 9 OI 7 

o9 



c om . w 



I 




9 




Turin 



1 





Venvtia 



9 



Vienna 





t 




12 

5<5*5 
13 



I 

fatdc 




Chap 




$f Exchanges, 



The ufe of the preceding Table will 

be tnanifeft by the fubfequent example . 

How much waight at 

lb- Averdupois make? 

Seeke in the precedent 



11 



gjtejtion 
ftwM.doe 320 

facit 371 




f^/f for Z>**M., and right againft it 



you 



mall finde 




16 which fliewes that 



1 lb. Averdttpois is e 



quail to 




16 lb. at 

i . 1 6. 



2)4«/?cL therefore multiply 3 20 by 1 . 

fo Will the Produft be 3 7 1 . a lb- of Dan 

fff^asbythe Operation is manifeft. 



If 1 \b.Avefri j6\bt>anf.*$2v\b'Aver 




16 




1920 
320 

320 



» 

t 




371I20 



♦ 
1 
t 
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A Table for. the ReMHon of the waigbts 

of divers fo*r eigne Cities and re 



ntarkable vUces ro Averdupo'tS 



rvAigm At 




ondon. . 




» ■ 



t 



e 



G 



4J 




c3 




-a 

O 

c 

o 




es 



Amfterdam 

Abbeville 

Ancona 

Avignra 

Burae^ux 

Burgqyne 

Bollonia 

Bril 
Cala 

Callais 
Deepe 

Danjict^ 
Ferrara 

Florence 
Flanders in 

general!, 

Geneva 



r$a 




Genoa 



(little, 






lb. 
fi .04 

x* nix 

.78 

.0989 
.0989 







x 




"5 



.0204 

•73 

• 9345 
.0989 

•75 




t/i 

rt 





943? 




i 




07 



.71 





4 





lb. 

r 

{Hamburg \ f 1.0855 



Holland 







0fz6 



Lixbo r nc j i.i?5 

comon \v T . I J .934? 

X^M/^filke w c . I 1 1 . 0204 

cuftom w 1 . ! 1 1 •nil 



Legforne 

Mill an 

Mirandola 

Norimberg 

Naples 
Paris 

1 1 Prague 

■g < Place mi a 

1 1 Rotchell 
fc. I Rome 

V 




75 








60 







75 

7* 

. 204$ 

.72 

.8928 

7874 




« j C by Vicoftt, I ^ 1 1 . 1448 

RouanJ 

comon W*. I S£* 1 1. 1089 

9259 




r 



Sivill 
Tbolpufa 

Th rin 



Venetia 




.8928 
• 82 



futtle, '^4 



Vienna 



grofle : I 1 1 . 06 



1 . 25 






The 
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A Table for the Redft&ion of Bnglifi 

ells to the Meafures of diver* 



forreigne Cities 



and re 



tnarkable places. 






Antwerp 




es 



u 




PI 



t 




Arras 

Norimfarg 
Colen 

Li jte 

Mafrich 
Dahfick 

Vienna 
Paris 

Rinan 

Lions 



i .6 949^ 

1 .6666 
1.64 

1 .74 • 
2.08 

1.66 

■57 
2.0866 

.3833 
1.45 

1 .01 66 



♦ • 



>EUs. 







AuJnes 



t 




CdUi? 





Venice 




1 

linnet), 

filke 



57 





Lucqttes 

Florence 
Millan 

Leghome 
\ Madera' 

1 Ittes 




2.04 



Braces. 




f 




1 






1.0328 



1 



Sivill 



ft 

I k 

f h 

N 




i ■ 

I 



i 
♦ 

■ 
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Table 






3£ 




tSivill 
Lisbon* 

Cafiilia 

Andoluzia 

Granada 

Genoa 

Saragtf* 

w * Rome 

g \Barfelon* 

O \Valentia 




*?5 
I. 

1.3875 

i-3**5( 

i-3**5.3 
4.8083 

55 
•5* 

•7I2y 
1. 2125 



Varcs 



Palmes 



Canes 




The ufe of the aforefaid Table will 
be manifeft by the fubfequcnt example, 

viz* 

Queftion 13. In 3 2 j; * /Zr of London, 
how many f //> at Antwerpe ? 

Tacit 541 • 64$ Ells : Seek in the 74- 

for Antwerp \ and right againft it you 

fliail find x.6666 which being multipti 

edby 325 produceth 541* 645 ells 
Antwerp^ by the operation is manifeft • 





1.6666 

3333* 
54*1*45° 



325 




if! 
11 
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Table for the Rednttion of the Me* 

[fires of divers for reign C ities^ and 

remarkable places t* 

Ensliflie///. 




f^Mfierdam 

* Antwerp 





59 




rt 






3 




8 






es 



Bridg 

Arras 

I Nerimberg 
Up 

Maftrich 

Frankeford 
Banficke 

V ienna 

P/tris 

Rouan 

Lions 
Callais 



yentce 



Tlinnen 
S filke : 



Lucques 

Florence 



Mi I I an 










.6097 
.606 

•5747 U 
53 6$ 

479* 

7228 

I.0526 
9708 
9836 

5555 
5102 




4901 

4347 





A TabL 







■ 



> 




Sivill 

Lis bone 

Caftilia 
Andoln^U 

Granado 



One Palm at Genoa? « 








Sarajrofa 

Rome 

Barf el 

yaleriti* 




. -74°7] 

i. 

•733?j 

•7339] 
.2079 

i .8 i 8 i 
»-78S7 




CO 






The uie of thefaici 




will, bee 



manifeft by the fubfequent example, vtf 



In 730 Atdnes at 



how many Ells at London 



Seeke in the 7* 



for Lions, and right agauift it you 

ftia4 findc .9836 which being, multi 




730 



produceth 718 




028 



Ells of London, as by the operationis 

anifeft. 



m 





73° 




73.0 




2 £5 08 o 
(588 j> 2 




7i8|o2* 



> 



o 



* 



Upon 



Chap- 2 



ef Inter*/? 




Upon the fame grounds Tnbles for ex 
thinge of coins may be calculated by fuch 
vvhich know the exa& Rate, which in re 

fpeft of the riling and felling of Moneys 

in divers places I have omitted* 



V 





H 




p. 



Ill 






Of Inter eft of money: 

1 

* 

ft propofttions or efueftions con 
cerning Inure ft ofrnonej^confftof 

4 terms ^ viz* Capital/ or Principal I ; 
7«w 3 the proportion which the principall 
km so the Inter eft ; md the Inter eft it 

fetfe : So if 100 1, be delivered to the end 
that 108 l± may be repayed at the end of * 

ycare, the faid 100 1, U called principal 



oneyeare is the time of forbearance tfere 

of 5 die . proportion \ which the principall 

beats to the Intereft is as 100 to 8jarid the 
&id 8 1, is the Intereft % 

Hp Intereft is either \ Simple or .Conii 



1 



w 4 



t 



III.. Simple Intereft y is . that which 

rifeth Aur *t computed from the principall 

mly :$Qif 100L be forborn two yeare^ 
i&jimplc Intereft thereof after the rate of 

"8 pounds 
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Interefi 




Appendix* 



8 pounds for loo pounds for tyca^ « 

U *™nd. v i*. 8 pound due at chi 



t 



be i 5 pound, 

firft yeares end 
fecond yeares end 



and 



due at the 




pound due at the 



0 



IV 




Compound Inure ft 



ttrifeth front 



the principall 



that vhhh 

, and alfi 



from 




Interefi 



thereof 



and therefort 

: So 




called Interefi upon Interefi 

i oo pounds be forbom 3 yeares, and cm> 

pounk Interefi tool: istobecompu rd 

after the rate of 8 pound per centum, W 



Interefi 0 f the principal /for 3 
Interefi^ 8 pound(due at the y eares «B 

J and the interertof 8 pound 



there will arK 



befides 




for z yeares 

( ditf.at 4 



V 



RebAte or 



difcontm 



tare. 



i 



»b» ^mm tfnmy due » a »Z»™!t 

t refek- money, vhich being 
certain rate of Inter 'eft for the fatd «*, 



■would become e 



due 



vcl «,„. * quail to the fmm M 
So if 100 pound bee due at M Of 

b to be fattefied by th» 



of two yeares, a 

payment of prcfent money _ 
after the rate of 8 pound per centum* W 



upon 




annum i, fimple Inter -efi ; there 

& much «»dy money J^g^J 







and 




bee augmented unto loo 

manner, if the rebate 0* difconipt were to 

be made after any rate of compound In 

terek fo much ready money ou$it to be 
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whi 



at the rate o 




weft tor tne'time agreed upon would be 

come equall to the fumme firft due. 

^ueftiow of fimple I^refi. 



Quefiion 




What ; is? tbc fimple In 



See the 

Rules ot 



«n#rf 270 pound .^.w^^SSal 

the rate of 8 ! . for lopl'tor one ycare t pag . 2J 




14 S 



f 



J ' 



4 t 



t I 




ioo 





4 ^ 



179 



f^atil.or ail. !i?*> 



1 1 
' 1 



1 




S 




t&ejt of 20 pounds for 5 yearqs a^fter tn 




e 



I 



* 1 



• ♦ 





1 * . 1 



i 




if i d© 



jo 



1 



1 % 



4 







Wat 1 ii . tKeV % 

f 5 ffor y monitbs and y dayeS 



1 




estb 





ter 





Chap. 

fumrwe due 



Simple Inter ejt* 

at the end of foure yeares 
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5 




4 




idb 



1 





o 



7 deli I 




2 
5 5 




t 



hereforc 




4 

1 

5 



for 1 yea re 

for 2 yeares 

for 3 yeares 



> 



1 



8 0 the liirn of the fourc 



yeares rent : 

the lotall lum due 



88 



5 



at the end of 4 years 



Queftion 





yearc> 



How much' ready money 

ibb pounds due at the end of a 

abating after the rate of 8 pound 




p r certW, fer ahnttm, ftmfl e lm erejt i 

■ 

Adde idd pound to its tnterefl 8 pound 




then it is £ 



9 




fo is the famine 1 08 pound 

Vident that X 0% pound due after the end o 

iyeare is equivalent to 10b- pound ready 

tothe &id rate of In 



money, b — . , 

ttreft ; Therefore the proportion will be ; 






108 




\ 



■ EorWfe 

ati&nehWte'ibS 



100 

1&. 





* v 



J 



;1 





W 



ill be 



the yeares 
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.ond yeares. end, and in like manner for 

the third, . founh, and fifth yeares ; all 

which particular prefent worths being ad 
ded together, will give the totall prelent 



rth of the Annuity, whi&may be pee 

formed in manner .following;^ i *• 



■ v 








I.X2'^ 100 — 100-^(89^ 







! 18 —106— 100 — V 6 4ij/ o 
jiif.W 1 go — 1 00 — ^80 

130 — 100 — 100 — (76 13 



< 



! 



I 1 





Facit 4* 5 1 





detcftioti 



of the 



From the manner of Refolution of the «g« 




laft mentioned;- queftion, that e com- called ^ 

monly catieij of ftp** found j-*-* 

to&veis &re&tfesofJrithtoettqtte, Will found 1 in di; 

: be found • err oneous,' for the manifeftatton 

fes of Arith 

whereof, : I flbaU propound as followcth j 

Sinee'idiat r#/r aimes at the reducing j.^ Arithm 

offevcralida^ „ . _ w . 

particular fummes of money are due, unto SchZ-tique, 

a mean far* open which the aggregate or a 

totall of thofc particular lumme s ought to rit hmctique 





pag. I J 5 

Rtetrds 



t 



be paid , without dammage to the Debitor P«| 

divers 

or Creditor, there muft be neceffarily fome others 




rate 



lebnte 




Appendix. 



rate of Interefi implycd • otherwife, why 

not any day at pi eafure bee affigncd 



may 

for one intire payment 

2 1 If fome rate of Interefi be implied, 
then equity requires, that the prefent worth 
of the toiall fumme payable at one intiic 



payment 



rebate or difcompt bein 



cr 



made 



0 




according to that rate of fytereft >m*y bee 

cauallto the aggregate or fumme of tie 

prefent worths of the particular- lummes 
money, rebate being made according to 

their refpe^ive times 

Interefi 



at the lame rate of 




t 



In regard the faid Rule 



doth men- 



5 




tiqn no p articular Rate of Interefi 

ought to be true according to any Rate of 
Interefi. ' - 

examine the laid 




Let. us therefore 



rule according to the rate of 6 per centum, 

per annum Jmple Interefi^ taking the laft 



pientioncd : queftion for example, which 
( according to the accuftomed manner ) 
will bee thusftatcd, vU. ~ If 5 06 pound 



ought 



to 



bee paid 



in 5 yeares 




e 



quail 



payments ( that is to fay ) 100 




oun 



dat 




each yeares end, what time ought to 
given for the payment of the faid 500 

at one inure payment without, loifc either 



CO the Debitor or Creditor I 



pro- 



Simle Interefi. 



Proceeding accordin 



a 



to the faid 



laith 



As the fumme or aggregate 



wkular fumme s of money * to the fm 

Itlirevate of the ProdstBs *»fingfrW 
Application of e ach.p arMHlar fum 

t fm*y by its refveElive time fo * I or urn- 

I „ the mean time to be a figged for ft* W- 

irt payment, ) there will bee 

Jl Which time (according* the faid 

rule) ought to bee given for the payment 

of the whole ?oo 1 



tjto 



found three 



yeares 




The prefent worth of 5 



po 



und 



due at the end of three yeares to come, re 
hat or difcompt being made according to 

taw of 6 per centum, Per annum, fim- 

hterefi will be found (after the man 




net of the ftxth queftion) to be 42, 3 i9 
423 1, 14 s 



6d 



farchings proxime 



> 



Bui A is manifeft by the refoluuon of the 

laft mentioned queftion) the true prefent 

worth of 500 pound payable in 5 ieveraii 

yeares, rebate being made according to the 
faid rate of Interefi is 4* 5 



8* 86l<o i 

48IU67 1 



415 1 



18 s, 




1 




the Creditor lofeth 2 1, «t»» ~ a~ r ■•- 

m e in r eceiv ing the whole 500 pound, at 



fere 



and therefore 



4s 



2 



4 





roxt 



three yeares end 

mum, per annum 



Moreover at 




per 



compound Interefi, 





he 




Rekd&e *f 

lofe 



Appendix. 





3s 



6d 



fere 



as 



So 



vriti bee raanifeft by, the T Ma oUotn 

pgM Ixtere ft hereafter ex prefled " 

thai the krffe wifl bee either more or left 

actwdtng as thcR**f of later eft doth 

After : ' 

rrtles ov refdutfons of Que&ons Which 

have dependence thei eoa ) to bee erro- 

iieous : But to tecurne to our put 



And therefore I conclude the 

As alio whatfoever other 




The fifth, fixth and fcvc»th' precedent 

Queftiotts, may bee * foun4^ io a f or ^ e 



calculating of Tfable 



of Reb$t 



e 



for any 



rah of fimpfo. Inter eft, and 



pounded 

help 



o 




, by . which Tables 

Multiplication 




corning Rebate or Difcempt .. 

cprding^to y^pfo Inttrcfimiy be ^cfolvca 

without ienfible error 



« i 



t 



» - 



■ * - 



. * 




fa hit 
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1 




ATMefordif- 
cempt of money 

for any number 

of y $ars 



ATablefer dif- 



compt 




An 



under 




'P 1 




at 



81 




P er & 



nuitiesfor any 
nitber ef years 

ufider &,at 8 L 



^enfum.per an- 
num^ftmple In- 



per centumjer 

annum, jimfl 

\Intercfi* 



e 





1 

2 






:9*59H9 a 5 
.861068965 

.•7a7575757( 
7 1428 5 714' 




1 





I 





. 6 7 56 7 5 6 7 5 








.025925925 

. 7 S 7994*P o 
2. 59444^502 

352012259 

4.066307975 

741983648 

5: . 3 83 0.09^89 







Tk Numbers in the i 

the left hand ace DeetmAlls 



ft Table on 



3 



Sterling 



bcir>2 the Jftf'jJ"* 




thus found 



VIZ* 



* 



-* * 



A s 1 08- 

ii6- 
124 



100 



100 
ico 



1 



259 



1 



59^5 



&c. 




W ♦ 




S(52o68965,&c. 

S Whereby 



&c. 



Rebate 




Whereby it appears, that one pound 

due at the end of a ycare is worth in rea- 



money .925925, &c . that is 
18 s, 6 d. fere • Alfo one pound 





at the end of two yeares is worth in r 

money . 8dao6*8, &c. that is, 17 s, 




fere (as wilt appeare by thenineteemk 



rule of. the twelfth Chapter aforegoing) 

and fo of the reft. 

The ufe of the laid T able will bee ma- 

feft by the following example i 



Quefiion 8 . How much ready money 
will pay 345 1, 15$, t>d. due at the end 
of five yeares, rebating Jimple Intereft, 

after the rate of 8 pound per centum , ptr 



annum 



Tacit 246" ',1, 10 s, 7 £ 




In th& aforefaid Table for Difcompt of 
Money, right againft 5 yeares is the Dt\ 
cimatl .714285, &«:. being the ready 
money equivalent unto one pound due 

at the end of 5 yeares- Then (the 1 5 s>6i> 
in the Queftion being reduced to a Deci- 

tnallby the Table of n 'Auction in page 87 

of the preceding Booke ) the proportion 

will be 





714285: — 545.775 



That 




Simple lrttertft 



Chap „ 

That is, the Decimall being reduced 
according to the 1 9 rule of the 12 Chaf>~ 

1 2f./tre 






tcr af oregoing 246 1, 19 s. _ . 

Upon the fame ground numbers roignt 

be calculated for moneths or dayes 



Th 



_ numbers in thefecond TableKZ 

found by the Addition of thofe in the firft; 

viz, the firft number in the latter Table IS 



the 



die fame with the firft in the former 

farad in the latter is the fumme of the 

firft and fecond in the former ; 



the third in 




e 



latter is 



the fum of the firft 



» 



fecond 



and third in the former 



(the rea- 



fon of which operation will bee mant 

(eft by the feventh Que ft ion of this Chap 

ter) whereby it appearcs that one pound 

Annuity for two yeares is worth in rea 



dy money 




7.87994^ 



&c 



rebating af- 



ter the rate of 8 1. per centum ,per annum 

fmtk Intereft 



A 1 fo one 




ound Annu 



itie for (even yeares is worth in^ready^mo- 

ney 51.383000, 



and fo of the reft 



1 



Th 



: ufc of the. faid Table will be 

manifeft by the followin 



CT 



Example 



Queftum 




1 



How much 




re 



(cut mo- 



ney 




equivalent to 



a n A nnuitie of 5 o 1 . 

per 



Compound Appendix. 



per annum for five yearcs 



difcontftin^ 



after the rate of 8 Ipcr centumjer annum 

fimple Inter eft f 



Facit 203 1, 6 



1 t 



In the fecond Td le right agaillft. five 

yeares^. 0^307 ,&c. being the prsfent 

wnrth of an Annuittc of one pound tot 



worth of an Annume o 

five .yeares, 

8 pound per centum, per annum 

foie it will be 



difcompting after the rate of 



There- 



Ifl 




4 .066 3 07 




50 



Facit 203 .3153 



7 



&c. 



That is, 



203 1 



> 



0(5 s 



03 d 





fere* 



r 



forbearance of money at 

: Compopml Intvreftjr Inter eft 



upon letter eft . 




bora 



yeares 



bee for- 

o£ fowie 



augmente 




unto after the rate of 8 1. per centum 

annum* compound Inter eft 



3 




er 



Facit 5781.207808 



4 



To refolve this and inch like queftions, 

there tnuft bee foun3 ^number s in continu- 

all proportion increafing as i oo to 1 08, 

(or as 100 to 107 if the rate oflnteieft 

were 



♦ 



Chap . 3 



Simple Inter eft. 



were 




per centum, per annum, and the 
like of others mutatis mutandis) which 
may ^ be performed according to the fol- 

lovwn 



g operation 




1 



1 « 




1 





• yeares 

(459 at the end of-i 




160* 108-42 5 

100-108-459 — ~ (495 *7 2 

ioo-io8>495 .7^-(5?5 -377^ 
loa-io8-535^77^(57 8 •107808 






1 



Upon this ground there may bee calcu- 
lated Tables of forbearance of one pound 

at any : rate of C ompoUnd-Irtr- 



principatl, 

tereft, and for any terofte of yeares pro- 
pounded,, by which Tables, and bjrthe 



help- djf Mnltipfc*iiw\ quefttons cbik 

cerning the firbearface of money dt Cm 
pwi' Inter efi may bee refolved without 



fcnfibleerror 



_ * 




T 



< 



288 






2 










10 




II 

*5 



yi jT^/<? fa-wing what I MWfif 

J being f orborn any 

number of) caves under 3 i>*c- 

counting compoundlntereft at 

Stj^and 6, per Centum \ftr 

Annum 





I 



1 

1 



1 



i 



t 

1 



per Cent. | 1 pet Cent. \ 6 per Cent, 




.oS 

.1664 
25971 

. 5 6048 
.4693* 



.58^87 
.71382 

.85093 

.99900 

2.15892 



"7 
1449 



1.06" 
1.123d 

.22504 1 1.19101 

1.26247 



1079 

S.02 5 5 



1 - J. .« 





.50073 
.60578 
.71818 
.83845 



067I5 



I .4l8 51 
I. J 

i.593 8 4 

1.68947 
1.79084 





2.33163 J 2.10485 I 1.89829 
2.51817 



2.^5219 I 2.0I2I9 
2.71962 I 240984 I 2.13*9* 

2.93719 M7853 2.26090 
3^17216 * 2.75903 I 2.39655 

i6 





Comptwd Adpehdix 



I 



As ioo is co-108 Co is- 1 to 



100 
1 00 





108 

xo8 



1 .08 



1.08 

1 . i66i 



1.1664-1.* 

The numbers in the third 'Qolumneare 

calculated at the rate of 7 per centum P % 

annum compound Inter eft for on6 

principall hi the fame manner as before, 




As ioo is to- 107 Co is-i to 



IOO 

IOO 



107 
107 



1.07 

1. 1449 



J-°7 .-. 

1. 144? 



The numbers m the fourth Colutiine arc 

calculated at the rate of 6 per centum, 




annum*, compound 1mm ft fot one pound 



pnticip 



all, in 



the fame mdnneras the for 



mer (mutatis mutandis.) 



The ufe of the f aid Table will be' nit' 



nifeftby the vwo following 

Queftions 



Qucftion 11. If 525 !• 10s 



1 



1 



be for- 



born unrill the end of o yeates, what vyill 



it then amount unto after the rate pi 8 jwr 



centum per annum, 





Facie 450 1. ' *4 s - 5 °« 3 

the fecond Column* right 




Ghap 




Compound Inter tjk 




yeares is x.pji 9 which fiiewes that - one 

pound bein 



forborn 




yuu&iu. k/wiA^ *w*vw&»j - f .yeares > »»». ^« 

augmented unto i. p<?p at the rate of: 8 



will bee 



fercentum, per annum fqmpound Intereft 

therefore . (the 10 s. in the qucftion bein 



* 



reduced into a Decimall) it will be 



D 



If I 





Tacit 456.7745 that is ( the ^! 

being reduced according to the 
nineteenth Rule of the tyvelftn Chap- 
ter) 450 1.15s. yd. jf. 

» 

Queftion i 2^ What will 1 36 l.i 5 s.6d. 
amount: unto , being forborn 20 yearcs a£ 

tcr the fate of 6 per ctntumijer annum 9 





Tacit 13 s. i£d 



Io the fourth Colurtine right againft ib 
yearesjs 3 .2071 3, which ftiewes that one 

bein 

Augmented urfto 3. 20713 




forborn 20 yeares will bee 



therefore (the 



ijs. (5 d. in 




into a 




the Table of Redufti 




ip> in the 12 Chapter it will bfe 




1 





420713 




* 3*77 5 



Tacit 438 



655 



&c 



that is 



438 1* 13 s. id. \$* fere. 
in the fame manner, the numbers \tX the 

third 




2?> 



Compound Mtreft. Appendix 



i 



to* Columne , arc to 



bee 



Rents 



If the forbearance of A mm ties 
or Penjions fay able yearly ^account 



ing Compound Intereft 




Queftion 13 



J{ W amttit le of 42 5 1 



> 



centum 



1 



for each 



payable yearly be in Arrere for 4 yeares 

unto what fumme will it then amount ac- 
counting after the rate of % per 

'per annum, compound intereft j 
particular antuitie from the time at which 

gre w due,untill the- end of the laid tame 

or 4 y ear es 

Facit 1 9 1$ 1 1 s 





\ 



II. jd. proxtme 



It is evident by the queftion,that .if there 
be computed what 42 $ I due at the years 

end will amount unco, being put forth at 
the faid rate of compound Intereft tor the 



2 Mowing yeares ; Alfo what 425 1. to 

at the fecond yeares end will be augmented 

unto in the two following y care^and wfet 

42 5 1. due at the third yeares end vyiUbcc 

' id of the follow 




faid particulat 

3a£*b 'fand Ve "added to 425 \ (* 

laft yeares rent) the fumme will be the to- 

taU rent in A ft ere «.t the foute yeares end j 



A ccordi 




a 
9 




Compound Intertf. Appendix 



the faid rate of Inter eft, 



the annuitiebc 



ingpa 



y able yearly 

an either or J 



the aforefcid grounds 



Upon — 

r<i& of the forbearance of one pound 
Annuitie at any rate of compound Inter eft 

and for any terme of yeares, may bee cat 



cu 



lated ; or they may be compolcd by the 
addition of the numbers in the Table in 

page 288 viz. the firft number in each of 

the Columnes in the lubfequent Table is 1 

or unity : thefecond number in each (the 



Columne of yeares excepted; is compofed 



of 1 or un'ttie 



and the firft number in the 



r efpecYiv e Colum ne 



s 



in the Table in page 



288 Alio the third number in each oftbefe 



is com pofed of 1 



uid the fu mme of die 



I a 





ivv* v* *, — — - 

numbers ill each ot thofe reft 



But you are to obferve that 

the laft mentioned way of 




lively, &c. 
according to 

compofirion of the fubfequent TM 
numbers in theTabie in pag.288 ought to 
be continued to more places then are there 

expreit, to prevent error which may hap 

pen by rcafon of many Additions. 



• t 



1 



*95 





Table J&ewing what 



1 



vottnd 



U 




Annuity being forborn any num- 
ber of yeares under -3 1 mil a 

and 6, per 



mount unto 



At* 





Cent* per Ann. Compound In 

tereft ,the {aid Annuitie growing 

due at yearly payment s 




\ 



8 



I 

a 











n 
12 

4 




jw Cent 



7 




er Cent. 1 6 per Cent 




1 



I.OOOOO 



I.OQOOo 




2.08000 2.07000 



3.24640, 3.21490 

1 4*43994 




5.86660 5-75°73 



I .00000 

2.06000 

♦ 

3.18360 

4.3745* 

5 A 3 7°9 







3359* 




15329 



597531 
8.39383 

9.8974^ 

„ I i2.48755 , l n.9779 8 | II - 4 £ 1 ^ 1 

10 14.48655 i3-8i^44 13-"<79 



8.92280 8,65402 
10.63662 10.25980 





16.54548 i5-7 8 359 H.97^4 

11495*9 U0.14064 i».«»2i3 

21492 22.5504^ 21.01506 

2327595 




27.1 52 1 1 



2 




1290 

v 



16 



Compound Inure ft Appendix. 

To refolve this and fuch like qucttiops, 
there mutt be found numbers in continu- 
al! proportion decrcafng, as 10S is to 

(or as i 07 is to 1 0 o it the rate were 

c.) which may be perform 



100. 



at 7 per cent. 

cd according to the following operation 



t 







As %o% 

108 

108 



100 




1 





100 



100 





108 

108 



100 



v 19683 





JUL 

27 

19683 




4 



100 






14348^07 



\ 



Upon this ground, Tables of Rebate or 

Difcompt may be calculated, according to 

Compound Interefi for j pound pnnctfd, 

at any irate of Inter eft., and for anytcr rru: 
ofyeares propounded 




Which Ta 




que 




and by help of Multiplication, 

ons concerning Difcompt or Rebate oi mo- 
ney according to compwnd Ititereftt may 

be refolved without Icnfible error. 



ft » 




■ 

fdblt 






u 




1 



A Table Jhewing what J t due at 
the end of any number of yeares 

to come 4tnder 3 1 , » worth in 

ready, money, difcompting or re 

batingyearely after the rates of 













10 



■ 

II 



1 



1. 



8,7, 



an 





per Centum 



Annum, compound Interefi 



per 





per cm. I 7 per cm. j 6 per cent 




92592$ 1 .934579 



• 



9433 96 



.857333 
.795832 

.735029 

.6B0583 



873438 .889990 

81^297 j .839619 

792093 



762895 
712986 



.747258 






. 630169 1 .666342 j .704960 
.583490 .622749 .665057 

. 540268 . 582009 1 . 627412 

.591898 



500 




54393 3 



46319.3 • 5°8349 



558394 






2 



888a 




15 



. 397**3 

. 3^97 
.340461 

* 3*5*4* 



ff 



475092 
444012 

41 496*4 
387817 

362446 



526787 
496989 

468839 
4433 



00 




417365 

16 




Yc. 




per Cent. 1 7 per Cent, \ 6 per cent. 



16 

17 
18 

20 



21 



*3 
24 

*5 



26 
27 

28 
29 
30 




.291890 1 


• 33&734 


. 270268 1 


. 316574 


. 250249 

1 


, 295864 


. 231712 


.276508 


.214548 


.2)5419 


• 198655 


1 • 3 4 I > I 3 


. 18294© 

1 


•225713 


. 17°? T 5 


. 210947 


• 157699 


] * 1 t 


. 1460 17 


. 184249 


. 135201 


. 172195 


. 125186 


. 160930 


. 115913 


. 150402 


. 107327 




• °99 3 77 


1 .1313*7 



393646 

37 1 3<H 

•350343 
• 330512 

.311804 



294155 
277505 

. 261797 
. 246978 

. 232998 




. 219810 
. 207367 

. 195030 
. 184556 

. 1 741 10 



The numbers in the firft Columne 

of the preceding Table figtrifie yeares ; 

the numbers in the fecond Columne arc 

Decimills, one pound being the Inte- 
ger ,and are calculated for the rebate or 

difcompt of 1 pound principall after the 

rate 



C hap. 3 



Comvwnd Ifitcreft 




301 



iate of 8 per centum^per annnmfompmd. 

Inter e ft according to the following Ope 



ration, vtz 




|*or .915925* &c * 



Asio8-ioo-i v _, 

As io8-ioo-|^or.92 5925,&c.C ! 

■ 

The Decimal Is in the third and fourth 

Coluvnnes are found in the fame manner 



^or.85733»Ac« 




mutatis mutandis 




Th 



e 




o 



fa 



preceding Table will be maaifeft by the 
following example 



Qaeft 



ton 



16 



If* $6 pounds be pay- 



able at the end of feven yeares 
worth 



what is ic 

ready money 'difcompting after 

the rate of 7 per centum , per annum ^com 

found Jnt&reft 



? 



FacitinL 14 s. fire. 
In the third Columne right againft leva 



yfares is .622749 being the ready money 



equivalent unto 



1 



l.due at the end of feven 



yeares, 

centum 



rebating; after the rate of 7 



per 



therefore 



per annum 



Compound Intereft 



7 







355 



• 



Tacit 221.6986, &e. or zzi 




I4s.p™.\w 



■ 

In the fame manner the numbers in the 



2*. and 4 th . Columncs arc to be ufed. 



Of 



Compound Inter eft. Appendix, 



Of the prefent worth of Annuities 

Rents, or Pen/tons, payable at 



y curly payments 

Qucfiion 17. What is the prcfent 

Worth of an Annmtie of 8 pounds to con 



tinuc 4 yeares., difcomoting after the rate 
of 8 per centum, per annum, C ompound 



Iutereft 



? 




tacit 20 a o58yll3.i°y-t64i> 




It is evident by the queftion that there 

muft be computed ( according to the mail 



ner "of the 1 5 th . q^fiion ) the P rdcm 

Worth of 8 pound due at the firft yeares 

end ; Alfo the prcfenc worth of 3 pound 

due at the fecond yeares end ; and m like 

manner for the third and fomth yeares 

which particular prcfent values of each 
yeares Annmtie being added together, 
give the prefent value of the Annmtie 

propounded, viz,. 

Pounds payable at the end 

of one yeare, is worth in 

ready money (as willbec> 7!-^ 





manifeft by the 1 5 *. que 

ftion 







pounds 



Chap. 3 • Compound Inter eft 

8 pounds payable at the end 




3°3 





of two yeares 

ready money 

Pounds payable at 



is worth in 






7*9 




e 




yearesp 



y 



is worth in prefent mo 



ney 








yeares 



Pounds payable at 

end, is worth in prelent mo 
ney 







The prefent woitl 



1 o 



f 8 pounds 



Annmtie for 4 yeares 




20 io589H3^W? 




Upon this ground, Tables may be cat 

culated to fhew the prefent worth of x 
Annmtk for any terme of yeares, and at 

any rare of compound Interefl propound 




or they may be compofed more eafily 
by the Addition of the numbers in the Ta 
hit, in page 299 By which TahUs^xA by 

the help of Multiplication, queflionscon 
cerning the prefent worth of Annuities 
may be refolved without fenfible error. 



A 



Take 





A Table, 



3°5 




Ye. I 8 per Cent. I 7 ftr «*• • * Cat 




16 

18 

10 



8.85136 I 9.44664110.10589 



9.12163 




76322 



10.47725 



9.37188 10.05908 10.82760 

9.60359 10.33559 11.15811 
0.81814 10.59401 11.4699a 






21 

22 



IO.OI680 IO.83552 II.76407 
10.20074 II.O6124I12.04I58 




IO.37IO5 II.27 



l8 U2.30337 



24 10.52875 11.46933 iM5°35 

45 10.67477 iTT-6o<r8 I12.78225 



11.65358 



.7833S 





26 10.80997 



11.82577 13.00316 




io.935i<5 \n.98671 13.21053 



28 11.05107 12.13711 



1 3 .406 16 



20 11. 15840 12.27767 I3.5907 1 



30(11 



5778 



1 2.40904 ji 3 .76482 




The firtt number in the iecond,third 

and fourth Columnes of the precedin 



1 



Table is the lame w 



ith the firft in the 



fecond, third, and fourth Columnes re 



99 



fpeaively of the r^/f in page 
the iecond in each of thele is the lumme 



o 




Compound InUrefi. 

ofthe firft and leconcl in eacl 

fpcftWciy, the third in thele is the lummc 

r - - i ^ i - d third in thole re^ 



of thoferc 



ofthe firft 

fpc&ively 



fecond 



But here you are to 



o 



blerve 



that according to the iaft mentioned way 



of compofirion o 





preceding Tahl 



the numbers in the Tabic in page %99 ™ ft 

be continued co more places then are there 

cxpreft, to avoid error which may happen 

by reafoft of many Additions. 

The ufe of the preceding Table will be 

mamfeft by the fublequcnc example. 

Que ft ion 1 8. What is the pr dent worth 

of an Annuitie or Rent of 50 pounds per 

annum, payable yearly for ^ 1 yeares, a< 

MM***' W after the rate 



counting 



of 5 per ^»f» r 

tacit 58'- 1- a s. \ 




3. 



d. /<?r* 



In the fourth Cciumnc right againft" 
yeares is II .76407 being the prelenc va- 
lue of one pound Annuitie for 2 1 years 
at the laid rate of compound Jnterejt 
therefore 



if 



1 1 . 70407 




50 



Facit 588 .203 5 or 588 1.4 s - if 
In the fame manner the numbers in the 

fecond and third Columnes are to bee 

iifed. 




tap 



# 




Compound Inter t ft 
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: the purchafe 




Annuities 



Rents 



or 



Penfions, 

yeares y 



{to continue anjf Terme of 
and at any rate, of Com- . 



pound Inter eft. pro 

pounded* ) 




When a fumme of money is propoun 

led to finde what Annuitie ( to conti nue 



arid according to 



any number of yeares 

v given rate ) that fumme will buy ,pre 



that Annmtie in 



foppofc at pleaTute any Annuitie tot M 

TcL propounded, and firide the value of 

r ■ ■ ■ ready money ( accord- 

^othemanner of the feven^enth que* 

(Hon) at the rate affiled ; Then will the 

mportion be as followeth. ■ ' 

At the value found, is to the faff ofed An 

fo i* the fumme of money fro 
to the Annuitie required* 



5 



nuttie 



pounded 




ion 19 



pm prefently 



What Annuitie to be 

and to continue 4 yeares 



will 500 pounas uuu y u , 
compound Interefi at the rate ot 



pounds 



deferve 



accounting 

per 




cmum 9 per annum 



Utihefuppofttiall Annuitie be 8 pound 



prr Annum 



to 



continue foure yeares 

X whofe 



30$ 



C om found Jnur tjt . Appendix. 

whofe value in ready money will be found 

( according to the manner of the 




queftion) to be 2 6 iSSjfoi 131094649 




Then&y, 



• ♦ 



If 26 





81 




500I. 



r*h ijoigs&assfr ^ 150! 

ips. 2d, af. fere 

% Upon this ground. Tables may be cat 

culated to (hew what Atmitie (toco 




tinue any terme of yearcs and at any rate 

propounded^ one pound will bay, ' 
Which Tables, and by the help oiMftlti- 
■plication, qmftiw concerning the f»r- 



chafe of Annuities , Rents, or Penftws 

may bee xefolved without conflderable 

error. 




209 





u 




I 











10 



11 

12 






Table jhewing what Anwitie 

-payable at yearely payments 



continue any terme 




yeares 







under 31, one found, wiu fur 

chafe, at the rates 

er Centum, per Anduw, Com 

ound Interefi. 







p- Cent. I 7 per Cent. I 6 per Cent 



1,08000 ) 1.07000 

.56076 
.38803 

.30102 
J 5 045 



.2,163 1 

. I Q 2 07 
.I740I 

.16007 





.12129 
.11683 



.38105 
.29519 
.24389 



i.o6oco 

3741 1 
28859 




.20979- 

.18555 
.16 746 





2033 

17913 
.16103 

•J-17 02 
.135S6 




.13269 I .12590 
. 12652 



L 



679 



no 




10979 




7, 



.IO758 

i6 
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fable 



t 




Ye. 




per Cent. [ 1 -per Cent 





6 per cm 



I 




16 
17 

18 



t 



it 




2 




26 

28 
29 
30 



.II 



98 



.10570 

.10412 
.10184 



.09083 

.09803 
.09644 

.09 49 7 
.09367 




.09250 

.09144 
.09 048 




8882 



.10585 



.10962 .10242 



1 



09941 
09675 

09439 




.09228 
. 09 040 

.08871 
-08718 

.08581 



.084^6 
.08342 

.08239 
.08961 1 .08144 



.08058 



.0989$ 
09544 

,09 a 




.08962 
.08718 



.08500 
.08304 
.08127 
.07 9 67 
.0784* 




.07(90 

•07 joy 
07459 

•07357 
.07264 




The invention of the Numbers in 

the fecond Columne of the preceding 

Table, is as follovveth : 




Chap 






Compound Inter eft 




Ids manifeft by the tenth qmfihn, and 

by the conftru&ion of the Table in page 
288. 



that one pound ready money is 




or 



08 1 



the 



quivalent unto 1 s 

yeares end . at the rate of 8 per centum jer 



annum 



which 



1 



08 1 



ttWrrr"-) 

in the laid fecond Columne 



is the firrt number 



Again* the 



preicnt value of one 




ound Annuitietvz 

two yeares will bee found ( according to 
the 17 



quefiion ) to bee 





1.7832*474, &c Therefore the propor 



tion will be 




1 



1 



jgfl. or 1.78326474, &c 



will 



continue 



putchafe one pound Ammitie to 
two yeares, what Anntiitie to continue 
thefame termewill 1 pound ready money 

f*£l or .560769,0:5 



Fack 



purchafe ? ,,.„ 

which is the i'econd number in the laid le 
cond Columne of the preceding Table 
from hence itis manifeft that ifunitieor 1 




„ divided by each number in the fecond 
third and fourth Columnes in the Table in 
page 3 04 the quotients will be the refpc 



ftive numbers of the fecond 



third and 



etive numDets or uk , " ~ ,, 

fourth Columnes in the preceding T^fc, 
in page 3 09, in which operation it will bee 



requisite that the numbers of the faid Tc. 

ble in page 3 04.be continued to more pla 

ces then are there exprcft 




The 



Compound Interejl. Appendix. 

The ufe of the precedent Table in page 
09 will be maniteft by the following ex- 
Ample 



1 

0 



Quefi 



o 




gmp 



rc 



fently 



an 




What Annuity to 

to continue 14 yeares 



payable at yearely payments 



wi 




320 



purchale, 



compound J'tfrer^bcmgrecko 

****** ? 



lied at 6 prr centum^ per annum 

Facit^l 8 s. 6 d. fere. 

In the fourth Columnc right ogainft 14 
yeares is 010758 which fhewes that one 

pound ready money will purchafe an An- 
miitie of .1 07 58 1. to continue 14 yeares ; 

at the faid rate of compound Intcrejt y ltelt 

fore it will be 




T7 




I 



acit 34.4 



10758 



20 




&c 



SLucfilon ^ 




or 34 I. S s6d*fen 

1 00 1, be put forth at 



compound Interefi for two yeares, and at 

the end of the laid terme bee augmented 

unto 116$ Uvhat is the rate of Ixtereftflt 

what was the laid 100 1. augmented unco 



at the Rvf} x 



s 



end ? 



Anfi 



The rate of Intcrcfl is 8 per 



ccTstzm^per annum, *ui^ the laid Tool. 

was augmented unto 1 oSl.at the years end 

In this qucftion there are three num 



bcrs inGcQr/rctricallprop 



Hon continuity 



viz 



Chap. 3. Compound intertfl. 3*3 



■fe. ioo t the princi^all j the fumme 



unto which the faid principaU will be;aug 

mented at the yeares end , which is un 

known : And the fumme unto which it it 
augmented at the fecond yeares end ««. 
1 16 ** fo that the fcope of the queftion is 
to finoi a Geometric all mean-proportwf, 

( or the middle number of the aforefaid ? 

numbers) by knowing the two extremes, 



which is performed by this 

Afo/»p/y tfo two extreme numbers one ^ „„„ 

2 <fc Pr*U. vhich fqmre-rom ts the U*Jj*> 

12 proportional^ , So%TCS??t 

mnmiv* and iio^bee multiplied portioaa ii. 

together, the Product wUl bee 11664 

Afe ppun*** is 1 08 for the 

proportional fought, which 

the principaU 100 1. was augmented unto 

10? I at the yeares end, and theteforeth- 

rate of Interest is 8 per centum, per a* 
In the fame manner you may hnde me 

true proportion^ Interefi of ■ 1 00 I. tor 



, ycare, according to the rate of 8 per 

centum, per mmm\ which oug* not to 
be 4 1. (for he that receives 4 1. for 1 °o 1- 
fort yeare, may at the fame rate of /» 
terefi put forth the faid 4 1 • for the fol 




3 ty Compound Inter tft. A ppendix, 

lowing i yeare, and fo at the yeares end 
receive 108I.3 s. zf s d. which exceeds 



the rate ot 8 per centum , per annum ) 

butthefumme which iool. willbeaug 

mcntsed unto at the hajfe yeares end is a 

Geometricall mean-proportiwall between 

looand 108 which according to the for- 
mer rule will bee found /10800 oc 

103.913 048 , &c. that is ( the Decimd 

being reduced according to the 19 th , Ruk 

of the 1 a th . Chapter) 1 03 1. 18 s. 5 \ i 

proxime 

Upon this ground, Tables for halfe 

The way to yearly payments may be calculated at the 
calculate " rate of 8 per centum,per annum, compond 

iSf y wSj inur$$ the fame manner as thole in pa. 

payments. jS8, 295,299)304,309. ufing the num- 
bers lob, 103.923 o^8;&c in (lead ofthc 

numbers i :o, 108. and the like may be 
done for any other rate of Intereft (mm 

tis mutandis) which 1 leave to the practice 

of the Ingenious Arithmetician. 

Queftion If iool. be put forth 
at compound Inter eft for 3 yeares, and at 

the end of the laid terrne be augmented un- 



to 125, 97 p 1. what was it augmented 

unco at the firft yeares end ? 

Facit 108L 

Here obferVw, that the Principal! iool. 

the 



C hap* 3 • Compound Intereft. 3 1 J 

the fummes unknown due at the ends of 

the firft and fecond yeares, andthefumme 

unto which the Principall is augmented at 
the end of the third yeare, are foure num 

bers in Geometricall proportion continued^ 
fo that the tenour of the queftion is to find 

the firft of the two mean-proportionalls 

by knowing the two extremes, which is 

performed by this rule, 

Multiply thefquare of the lejfer ex- Jo*****£ 

trtme by the greater^ and extra ft the Cube mean pro- 
roote of the Prodntt, which Cube roote is P* 1 ™* 1 * * 



etwecn 



the firft of the two mean-proportionalls re- a extremes 
mired: So if iool. (the lefler extreme) & ivCB - 
be fquared, it is ioooo, which multiplied 
by 125 .9712 (the greater extreme) pro- 
duced! 12597* * * whole Cube roote is 1 0% 
the firft of the mean-proportionalls requi 

red,bceing the fumme unto which thcPrin 



cipall will *bce augmented at the yeares 



end. 



Queftion 23. What will 1 00 1. be aug- 
mented unto at the end of h of a yeare at 



tcr the rate ot 8 per centum, per annum 

Facit loll. 18 s. 10 d. proxime 

In this queftion there are 5 numbers in 

Geometricall proportion continued , viz 



the Principall 100 1. the fummes due at 

the end of the firft, fecond and third quar 

tcrs 



3 1 6 Compound Intereft, Appendix 

ters of the ycare, and 1 08 due at th c 



y earcs end , fo that the tenour of the que. 

ftion is to find the firft of 3 ntean-propor* 

tio nails 'between 100 and 108, which is 
performed by the following ru/e,vi*. 
t o find thc Multiply the Cube of the lejf ?r extremt 

ftrtt of U t k e ffreater.and extraEl the Biquadratt 



pro^t". roote of the Product, which Siauadrate 

naU be- i< tUe Hrfh oF the three mean* 



nals be- rQQte j s t \j e fi r ft of the three 



mean* 



tween two 

extremes 




proportionate required : So if 100 bee 
given. multiplied Cubically , the Produft is 

1 000000, which being; multiplied by 108, 

the Product is r 08000000, whofc 2ft- 

quadrate roote will be found ( according 
to the 30 th . Rule of the 18 th . Chapter 
101.94265, &c- or 101L 18s. 10 

proxime 

Upon the aforefaid ground, Tables for 

quarterly payments may be calculated, at 

the rate of 8 per cencum per annum com 
pound Interest in thc lame manner as 

in pages288,295,299^04,30^.ufingthe 
numbers 100, 101 .04.265, &c. in ftcadof 
the numbers 100, 108, and the like may 



thofe 



be done for any other rate of In ten ft 

(mutatis mutandis.) 



Queftion 24. if the Leafe of a houfe 



or lands be worth 153 1. Fine, and i6\ 

Rent per annum, payable yearely for s 1 

yea res j 



Chap. 3. CompmA inttrtf. 317 



yeares, and the Lejfe e be defir ous to bring 

down the Fine to 50 1. and a fo to pay the 

more Rent, the quettion is what rent the 

Tenant fhall pay, accompting compound 

Intereft at the rate of 8 per centum, per 



■ 

1 

* 



i 

t 

4 

i 



annum 



? 




Facit 26 L*s. 7 \ 

Finde the difference between the Fines 
which is 103 1. Then by the Table in page 

309 finde what Annuitie or Rent to con- 
tinue 21 yeares, is equivalent unto 103 !. 

ready money,fo will you find 10 1. $ s.7 |d. 

which being added to the old rent 1 6 1. 
<nves 26 1. 5 s. 7 1 d. which the Tenant 



muft pay to the end that the Fine may be 

dimimfhed unto 5 o 1 




^ v „... 25. There is a Le afe of cer 

tarn Lands to be let for 14 yeares for 2 50I 

i ft»e and 44 1. Rent per annum, payable 



yearely, but the Tenant is defirous to pay 

leffe Rent, viz,. 20 pounds per annum, and 

to give a greater Fine ; The queftion is 
what Fine ought to be paid to bring down 

the rent to 2 o 1 per annum, accompting 
compound Intereft at the rate of 8 per cen 

turn, per annum ? 




Facit 447 1. 17 s. 54 
Finde the difference between the Rents 

which will be 24 pounds per awumJhtn 




Compound Inter eft. Appendix 

by the Table in page 3 04/ee what an An 

nuitie or rent of 24 1. per annum, to con 

rinuc 14 yeares 5 is worth in ready money ; 

fo will you find 197 1 l 7 «• 5 * d - w ™f> 
bein* added to the firft % a 5° ?°*™> 

eive? 447 1. 1 7 s. 5 i d- which the f(« 
muft pay to the end the rent may 
brought down to 20 1, annum- 
C&eflion 26 . There is a of cer 




tain Lands worth 3 a 1 . /* r more r 




then the r«*f paid to the Lord for it 

which Land there is a We y« m being 
for feven yeares, and :he Lejfee is delimits 

to take a Leafe in reverfion for a 1 yearn, 

to begin when his old Leafe is expired, the 
queftion is, what liunme of money is to 
be paid for this Leapt in reverfin, ac- 

compting compound Interefi at the rated 

6 per centum, per annum ? 



FacitzioX. 7s ad 



* 



1 




Find by the Table in pagcj 04,what 3 
rent is worth in ready money for 1 1 years 

as if it were to begin prcfently, which will 

be found 376.45~.24l. Then by the 

Table i n page 2 9 9 ,find what 37^.450241. 

due at the end of 7 years to come is worth 



in ready moneyjfawtll it be 270I.7 s.i J 



proximo, which is the Anl were or tne 



Queftion 



Chap. IV. 



.4. Alligation alternate. 3»9 



Chap. IV. 



Containing a Geometricall Demonftra 

tion of the Rule of Alligation alter 



nate, and the ufe of the [aid 



Rule in the comf option 

of Medicines 






three Numbers A. B. v^. are 





given, in fuchfort that A. if u 




then B. but greater then C then if the 



difference betrveene A. and B. be multi 

" C . and the difference between * 







multiplied by B. the Jumme 

ofthofe ProduSls will be eauall to the Pro 
duft aripng from the Multiplication 

A. by the Jumme of the [aid differences 




So (f A. be 7. B. io, and C. 5. the diffe 

rtme betweene A. and B. will be 3 

which bein 



multiplycd 



S diff. prod. 






produceth 
Alfothe A. 7 

difference be- 
tween A. & C. 

is2 ,which being 




1 



10, a 2° 






15 

3S 



lawmen i at 

multiplied by B produce* a o. Laltty , 



i 
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I 



The Propofition to he Demonftrated. 





G.*t=J LC. 








That is to fay, the Parallelogram 

A L G H (or the P rodttU arifing ftom 

the Multiplication of the greater of the 

two prices mifcible, by the difference be 



tweenthew&w* price and the leffer price ) 

together with the Parallelogram LBClj 

(or the Product arifw« from thcMultifli 
cation of the le ffer of the two prices mifci 
blc, by the difference between the mm 



price and greater price ) are equall to 

rV.^ P^Abheram AB D F ( or tM 




Equdll 



the Parallelogram A B D F ( or 

Product of the mean price multiphe d into 

the jitmme of the faid differences.) 

dgnifies Demonft ration. 



fignifies By conduction >EP or IK CZ IA» KF 

Alfo by C onftru-2v£ or KG:rLB orKD 



the middle 
of 4 





portionalls. Bion 

iSS Wherefore by 7 2 K G . IK: : KD -KF 



fOuL And by 14^ >t=3FG=ialD 



Unifies Thereforc(w cil 



lefle. and 



the Sgnc of jnonftratcdt) 




was to be dc>C3AG * E3 LC 3 Dad 



Stdnra&itn 



Con 



Cfcapi 4« Alii g^t 19 n dlttmate. j»j 

■ ■ 

i -■ 

Qorcllary . 

Hericert is manifett 




of the Products , arifmg from th<?; . 

hlication of the p r/« J ( or ' j of 

U things mifcible, by the refpetf i vc Ai 





I 



umatt diferewes between the Wjkfiftftt 
ind Ac two ^p-f i ni^K)le * 

tfeefaid 

00aientvnA be the mean frice, 'andttich 

iithe Proofe of the Rnle of Alligation, a) 
temate. 

When more then two -prices g»veri 

to be mixed, the Demonfiration yvity'/pbt 

fee odierwife, fbrMf the jfiwaw of tycry 



I 





1 



two Products armng&om the 

tion of two alternate differences -— ^ 

refpeftive />r«ce J t be-all to the P^oduft 

of the **<^ price and the ; c ' 

faid differences, thefemme ofallike faid 

frodntts will alfo fee*quall to the 

6f the mean price-, and the fitmme ot all 

indifferences. 




See 



Mr. # 



L 'Medicine) jg&Simpiv '* 

their qualities are 

fhefej wavei,***; either as they are for Jr. 





or; as -they vtzienf- ^ 

pirate 




. Cwpefitio n Appendix . 

per ate fo that fuch Simvles or Medkimt 

which work heat in our bodies are faid to 

fuch cold which are the caufe of 

coliinefie, &c 




, — • . .. 




The mean or middle between ; the 

ex treme qualities of Heat and Coldnefr ; 

alio between Drittelfe and. Mojfiure, ' 




.ailed: Temperate ox the Temperaturt 

from which each of die faid qualities ' 
coldjttojjt, dry, doth differ in 4 degrees^ 

that a Medicine or ifrV&f is faid to bee 

either temper ate ,or elfe hot,cold, mojfau 

dry. in the firft, fecond, third or fourth i- 







HL If the numbers I 

be placed as you 5^^. 
fee from A to B, 

the differences B 9 *4 

between 5 ( the 

mkMle number) 7(2^ *^jiddrie* 

and the Supe 

riour numbers ' Vo> Temper amu 





6,7&9- will be 

1,2,3,4. which 3 »C Qualities toll 
may reprefent 2)3^ and tnojft* 

the 4 degrees of 

the qualities hot - 1 

and Jrj,likewife 





he differences between J and the iftftriour 



number* 



0/ Medicines 



Chap. 4. 

numbers 4^ 
may rcpreient the 4 rfegrw of the qualv 
ties cold and 0*0*/? , the temperature re 



2*1 



will be 



whicl 



o 



being the mean ox mid 



prefented by 

die from whence the faid degrees doe pro 



ceed 



IV 



Since the Rule of Alligation alters 



mte requires, 



that 



o 



f two things mifcible 



9 



the one muft exceed the mean propounded 

and the other be left j therefore the que 
ftions of Alligatfarim thiskinde are to be 
wrought with the: numbers in the afore 



laid Column? 



AB, 



for by th 



em 



the d 



e 



gms and qualities. are difcovered 



> 



being 



placed as you fee in the Columne adjacent 



to AB 



and for diflinilion fake 



> 



thofe 



numbers in th&M&Columne A B, may be 

called the Indices, . jpr Exponents ok the de 



<rrees y which.' Indices are to bee ufed in the 



fame manner a$. the pri&s of Merch 



dizes in the qiieftions of Alligation alt 

nate in Chap, ' 2 7; of the preceding $opk 

and. therefore thofe examples may be? 

compared with the 5e. • 



1 



Prop. 




■ 

Having divers Simples rvhofe qualities 

m know*! to make a cbmfofition or mix'* 

2 tun 




cmpephn Appendix. 

tun of them , in f»ch runner that tk 

attalitl of the Medicin e may be [*** man 

Zongftthe pities *f the Simple* ad 
the quantity thereof any ^nnty M 

Exam. I. Aft Apothecary rath?ouie 

forts of Simples, A , B,C, D, «Wp 



are as tolloweth w*. A is torn the 

fourdi <fcfw, » « to in the fecond, C is 

temper J, and D is cod in the third * 

wr » - the queftionis to know whatquan. 

tities'of each ought to be taken, to make a 

Medicine, whofe quantity may bee n 

0«»w, and the quality in the firft »ff* 
of Jmt ? Seek in the atorefaid cotum 

for the 7*^Vf s Of ot *e 



AB,ror the maiee* oi fT"""; ; » 

qualities of the ^ give*, w J « * 

which is to in the tourth -ftp* tike?; 

-for B which is to in the fecond 



for C which is temperate 5 J an dfot 



D which is coldm the third degree, takt » 

that done, rank thofe numbers j«r * t to 

manner as the of Merchants £ 

theaueftionsofthe 27. Chapter, *■ 
£3T from the hi gheft *p* of ^ 

wards to the JegrtesrefaU, fetting he 

J«fcc or of the ~«f*J* 

propounded, as common to them a» • 

TheVi by crooked lines or ©therwfe, «■ 



Chap 





0 f Medicines 



9 



neSt two fuch Indices whereof one may 



be 



eater then 

c mean # 



p 

the 



other 

and 

eeding 




proc 

according 

to the 
ptks of the 

a 7 Chapter 

you will find that to 




The proof 









41 2 8 
15 




2 




x 



■ 

I- 




9)54( 6 



make a Medicine ot 



9 0*f/«tf J 



and the fiw/itj 



r 



1 




the firft <kl>^ of toit, y ou 



efulting to be 

ft take 



fflU 



««, 4« in 4.°. ) 4?»*" of .?' 3 ' 



Ounce 




Ounce of D, as will be manifeft 

Laftly, by the **/f of 



and 1 

hi u* ptoofc: Laftly, by ™= 
SUi you may 



to thequanritie of 1 2 «*> 



and yet 



tocontinuc in the firft degree 



the 
of 



hear, accord" 1 



a 



to 



the following opera 



non 








iz (Facit 1 

1 % ( Fdc it 5 



1 




1, 
3 



of A 
ofB 









iz {Tacit 4 of C 

12 ( ftfT* ^ 



1, 



of P. 




The quanatie aCigned x a 




By 



I 

Camp option Appendix 

By other connexions of the tj'uaiitiesfi- 

thcr quantities of each Simple would arife 
but that hath been furociently manifefted 

in the qucftions of the 27 C hapten. 

Exam. 2 • Suppofe there are five 

Simples, A, B, C, D, E, whofc qualitm 

' ' -o. Bis 



areas followcth, vU. A is hot in 3°. 

hot in 2°. C is JW in 1 °. D is f 0/i in 




l 

0 



an 





CO 



Id in 




o m an d it is required to 

mix 4 Ounces of B,with Iuch quantities of 

the reft that the quality of the Medicine 

tliayke T tmperate ? 

proceed as before, fo will you find that 
to make a medicine of n Ounces, and tWe 

qualhie of ihc form reftiiting to be 7m- 



perate 



5 



Ounces of 



1 



you muft tal^ei Ounce of 





of c 

Ounces of 

D and 2 

Ounces of 

; Then 

fincc the 

quantmc 

in 



Beg 



r. 



Oun 



thtpr 



r 












£-1 









416 






1O55O 



ot 13 in .. . 1 

the conipofition propounded is l»m«<* 

wi. 4 Ounces, Finclc numbers which may 

iuch proportion to 4 ( * he <l uanUtI f 




e m 




Chap. 4. Medicines 






©fB affigned) as the numbers 1 



(the quanta of A, QD, E, m the afore- 

faid Compofition of 11 0^>re unto 3 . 

(the quanritie of B in the fiudffwtfM*) 
in manner following ; 



Ounces 




!—a (Tacit 1 1 of A. 





1 





to be mixed 

4 (JW? 1 1 of C ^ w i t h foure 

. „ x rXT\r Ounces ■ 

(Tacit 5 I ofD \ 0 f B. 







4 (F«cf> 2 3 o f E ' 



Prop* 3. 

1 

* 

A being compounded of di 

vers Simple* whofe 9* Uties and 

£ arelmown, to finde the degree oi 
the Form refulting, viz. the cxaft r«» 

ptrameitt of the medic*"? • 

£xamp. l> Suppofe a .wAcMr t. 

be cempounded of two Simples , viz. 6 

Ounces of B hot 3 

W in 5 o. and it is required to find the, tern 

ferment of the medicine, viz. the irgw 

and ^4//ry refulting from fuch am«w£ 

Seeke in the aforelaid Co/^f A B f or 

J»fcofthe rcfpeaive dfgrees and 

qualities 






Corfffdfitictt Append 



qualities of the Simp I 

them orderly ttt •. \ 




■ 

U 



yen 



3 




Chap. 4- 

of A/!?of»P.3 



ef Medicines-. 




i * > 



■ * 




rankes light a 

airift tkeir re 

Ipc&ive quanti 

ties, then multi- 
ply each Index 



Degr* Ottn 
8.:? ,24 



(?o/d in 4 





■ 




into its 



relpq 

quantity 





< < 



and divide the futntnt of the prqMi xhe Simpks given 



****** of B in *° 
temperate, and 5 0 

and let it be required to finde 

the mean quality refulting from fuchmix 

ture ? Finde the quality refulting ftom the 
commixture of any two of the Simples 

given (according to the operation in the laft 
txample) then proceed in like manner with 

the quality refulting, and fome other or 



by the Summe of the quantities 



1 



fp will 



the JggptieM bee 




/^ata,* 0f the k 

So 



petiaon 
one 



of the fame worke with every 



of the 

r 

Simplesjfoc 



gree and qn alitit -,<jf the Medium 

m the laid example, the Quotient will laft t>F ra * Veg.oan.Fm 



3 




be found 8 f which is the Index of 3 

<r of heat, and therefore the faid me d _ 
cine is hot in 3 ^degrees. 

Foraimudi as any swd quantities niififr 

ble according to thtRnle of AlligMtm 



tion 

fbew 



will 

1 

the 






16 

1 

41 



hitxcS the T) 2 7 f 7 * pe.eun.Pred> 

brree and *' 3/ ^ s S...4 li* 



re 



alternate* are in 



fuel 



1 



proportion one to 



the other, as the refpeofcive alternate di.ffr* 
rettce* bfetween the wtan quality ' bf the 

mixture and the qualities cerrefpixdefti 

unto the (aid quinttti^the dimonflratiort 

of the ifbreiaid rult will be manifeft by 

the Corollary in page $ 1 3 • 

Examp. %. Suppbie a medkiae td 
eomp6unded of 4 Smpies^ whofe qualkifr 

and quantities are knawn, w*. 2 Quxctt 



fulting ftom 

the 




5 






17 

20 







16 

40 



com- 



mixture 



9)57 





I. -5 




than 



all 




6\«9\ 57 



14) 62(4* 



Or which is 
the fame in 

fife* 






e 




r 



and 

m6re brief, 

mnltiply 4 
quantity, a 



•7. 



("4 




refpeBive 



I 




*4 Svide the fumwe of the pr*- 

dattf 




Com^ofttk n A ppen dix 

dutts bj the famine of the quantities, 

will the quotient be the Index of the degree 

and quality of the Medicine ; By cither 
of which wayes you willfinde^ which 

h the Index of * degrees of heat ( for the 



difference between 5 the Index of the tern 

perature^ and 4. * the Index found ,is * de- 
grees of he At ) which is the qualitie of the 

faid medicine. 

Ex amp. 3. Suppofea medicine tobc 



compounded of feverall Simples, whofe 

qualities and quantities are as followed], 
viz,. ^Ounces of a Simple which is caW 

in 2 0 . and moift in i°i 5 www hot in 5 



and ( in refpeft of drinejfe and moifture) 

temperate; 3 ounces hot in 2°. and^/rjio 



0#jtf?j> W in i°. and moiftinq 




ounces cold in 3 °. and ;w*7? in 7>°* the 



quefiion is to know the Temper refnk 



tng 

In the refolution of this queftion there 
muft be two diftinft operations, each of 

them like to that in the lift Example 



VIZ,. 



— 

Find in the fame manner as before, 

the degree and quality refulting from the 
commixture of the qualities hot and cold, 



fo will you find 5 55 which is the Index 

of f z degree of heat ( for the difference 

be- 




Competition 
in z°. i dram dry in i 



io. and I dram cold in 2° 



o 




dramcddvi 
So will 





e in i 



i 

2 




quality ot the (aid medicine 
geees of /Stf* f , (as will be manifcft by the 

fecond Proportion.) Now let it bee re- 
quired to augment tlie faid medicine in 
quality 




viz. to addefuch a quantity 

lome one ot the Ingredients, ( or of fane 

that the 



other fimple) which may raife 

of the medicine ^ decree : 



* »f j aegree 




tyo 

Temperament of the medicine after it U in- 

created in quantity , may be in a°. of ht4t. 



Mak 



e c 



hoice offucha fimple 



9 



the Ink* 




or 




of whofe quality may exceed 
leaft bee cquall unto ) the Index of the 
quality afligned, w> make choice of that 

which is Atf in 3 °. whofe -frwfo* ii 

So will 




then proceed acco rding to the 

ample of the fir ft Vropofition 



you finde that if 1 dram of the afbrefaid 

medicine be mixed with ^ ^/-^ of that 





!f which is A<tf in 3<\the Temper re 



fulting from (uch mixture will bee itt 2°< 



Of . 



Laftly, by the Rule of Three, 



fay, 





dramme reauire 




1 



dramme^ 



whatlhall 



drammes (the quantitieof the atf^ 

riw firft given ) require 



Chap* 4* •/ Medicints. 32$ 



m 







2 * 



Jfyrif 4 drfimmes : So that if 4 <irrfWtf 

of a iJiw;^ 

which is £0 1 Dr^w 

o. bee 

mixed with 

irammes jo 

which jf x _^ — S ( F><**4 ^vtttfr 
is to* in t ~ 




i 

1 



degree , the ^ _ 00 y f 

/tft»*gW& Drams 
be in 4°. of 
-fat, as By 
die Opera 

tion in the 

«ttianifeft- 

it be required to tUmrifi '* mdtetoe 

in 7 , you*ie to makocfcbfcfe;of fttfh 

a ii»p//the /**« of whofe epttikf ti*f 

bekflethenthe Index of the qmlmezX 
figned, and then to proceed as before. 

Here obferve, that if in queftions of 

this nature, the -quantities of ^mflcs 

be exprcft by imfefe' of <W 

«oii£r, they are to be reduced to that 
vrakht which is of the lowefi denomma- 
tin Tin the mjfe*! according to the Rules 



CoTHpofttton, &c. Appendix. 

of the 6 Chapter and by help ofthefub- 

fequent Table. 



Apothecaries waigjrts 





A pound, 



C iz Ounces* 





An Ounce 





A Dram 



is equa/l unto 



Drams* 



3 Scruples. 



9 A Scruple 



20 Grains, 



The augmenting or diminifliing of a 



medicine in refpeft of quantity 



y 



Alfo 



the findin 



a 




Value of any quantitit 



of 

of a medicine , the prices of the 

<tirxtt being known, will bee familiar to 
fiich as underftand the Rule of Prof or 

tion. and therefore I fiiall not inhft up 

i 

on themt 






H A P» 



Chap 




efFalfe* 





Chap. 



V. 



Containing a 



G e (metric all demon 



\ 



ftration of the Rule $f Falfe % 

by two Pofttions 

#» Fter due proceffe is made according 

xV to the conditions in the queftion* 

and the Errors of both Pofttions ate dtf 

covered as is direaed ia the 5 tb . Rule of 

the .18 th . Chapter,the number fought may 



bee found 

Rules, viz* 



according to 



th 



e 



following 



♦ 



i r 



When the Signes of the Errors 



are 



unlike* 




• * 

A* thejftmme of the trrors is 



Rule . .. . , . , , 

to the fir'Ji error, fo is the difference of the 
fuppofed numbers to a fourth proforttonall, 



which being added to the fir ft fuppofed 

er.wben thefaidfirft Suppofmonu 



or fubf rafted front 



numb*, rr r »„ — 

le(fe then the fecond 9 



tt 79 



hen it exceeds the fecond, the fumme 

true Number 



or remainder will 
fought. 




ee 




e 



frh 



en 



Rule of Fdfe. Appendix 



When the Signes of the Errors 

are alike. 



■ 

* • * 

Rule II. As the difference of the errors 
is to the fir ft error > fi> uthe difference of 

the fuppofed numbers to a.fourth propor- 

tionall, which being added to the firft ftp- 

fofed mmber^ ^vhev the Sir ties art 

*r fuforaSted from if when the Signesw 

the fumme or rmaittder mil bet 

number fought. 

Example : Let it be required to -divide 




iool. amongtt three pcifons A % S, C> m 
fuch fort that the (hare of B y my fee Ac 
triple of the fhare of A i and foure pound 

oyer and above j Alfo that the fhare of 

C 9 may bee equal I to thefumme of the 

(hares of A x and B; and 6 pound more. 




three numbers added together, make i bo 




pound, and doe aufwtr the conditions in 

theQueffion. 



4 

The firft Rule aforementioned mHfa 

txerciftd in the rm flowing 

varieties. 



Let the firft pofition for the fliare of A 




Chap. 5 . °f Fal f< ; 3 3 9 



be 1 2, and the fecond pofition 8, then will 
the errors be found * id and— aa,and 

according to the firft Rule the fliare of A 

will be found i o ^ and coniequently the 

(hare of B. 3 6 %. and the {hare of 5 3 



l 

Pojif* Errors. 



12 * 19 



\ 1 





zz tz 

32...IO.. 4 (14 



ioifor A. > 



Of 



Again, let the firft pop ton for the fliare 

of A be 0, and the fecond pofition \ 1, then 



will the errors be found — 1 4, and * * 
and according to the faid firft Rule, the 

fliare of A will be found as before 1 0 



Pe/if; Errors 







l6... I4- ^ ( 1 I 




10 \ for A- 



4 




The 




Chap. 5. Rule ofFalfe. 341 



The Rule of Faffe hach been much in- 

iarged by Gemma PhrifiM^ Simon Jacob, 

Ed. Leon and others, who make the lame 

capable of refblving qucftions which were 

formerly efteemed not refolvable without 

the Rule of Algebra^ but in regard they 

have not given lufficicnt light ( as I con 
ccivc)how to difcover unto which of thole 

Rules by them delivered, a queftion doth 
belong, there cannot ante any i rugall Life 

from their additional! Rules of Squaring , 
Cubing,8cc. of the portions* wherefore the 

common Rule bl'Falfe by two pojitiens, as 
it is held forth in this t hapter, and in the 

28 Chapter of the preceding Book 'agree 



able to the lenfeofmoft Auriiors) is (as 



/ 



I fuppoie) the moft ufefull, which alwaics 

requires that there may be the fame re afori 

between the errors as is between 




differences of the number fought, and the 



fkppofititious numbers, which will be one- To difecrh 



ly in fuch queffions where the number v ^ft 
iought,and each fuppofed number is either ibivab! 




inepcafed, leflened, multiplied or divided ^Ruie^f 
by fome common number, or contrarily talfc b Y . 

when fome common number is increafed, t ?n S ° p ° m- 



lelfcned, &c. by the number fought arid 
each luppofed number ; for in fuch Cafe , 
v/h$n the conditions of the queftion bnely 

2 require 



5 ons. 




j 



Rule efFalfe. Appendix 

require Addition and S 'ubtraftion, there 

will be equall reafon between the errors 
and the differences of each fuppofed num 

ber and the number fought : So if g be ad 



ded to each of the numbers J ,7 a , (which 



may represent the number fought, and the 

fuppofititious numbers ) the fummeswill 

be 8, 10, 1 5, whofe differences witt-bee e 

quail to the differences of tbeformene 
{pe&ively; In like manner if 3 bee fub 



traced from each of the faid numbers 

the remainders will bee a, 4, 9 



< 7 12. tnc icrnauiucia v*muvv« )T i/ 

whofe differences, are the fame with die 

former refpe&ively ; Moreover, when 

the conditions of the queftion require 

Multiplication or Divifton, the number 

fought, and the fuppofed numbers being 

multiplyed or divided by fomc common 

number, will produce three numbers in the 

fame proportion with the former , and 

therefore the differe nces of. the latter WiU 

be in the fame proportion with the af (• 

rences of the former refpeflivcly, (by 19 ' 
j Euclid. Elcm.) whereby it is manifelt, 

that the errors in the Rule of Falfe\f) 

two pofitions ( being the differences 

tween the nu mbcr r eiiilting from the num 





ber fought, and the two numbers refulung 

from the fuppofttitiow numbers by the 

ope* 



Chap. ?. °f**lf e - 



Deration of fome common number ) arc 

fuch proportion as the differences be 

tween the number fought and the two 



fuppofed numbers ; which being granted 

the firft of the two Rules mentioned in 

pot 337 may bee Demonftrated in 



man 



ncr 



followin 



a 

D 



» 



Preparation 












H 













ons are 





tween the thing requi-^* C B y B D 

red,andthc fupfoftti 




c 




D 



Let the thing rcqui-? . 




red be 

Let the firfl HypQ'\ A c 

thefts (given) be 

Let the fecond Hj- £ ^ D 

j potbefis(sl(o given) be 

Then it ismanifeft 

that the differences be 



Alio 




Chap. J. RuleofFalft. 345 



The Propfition to be Demonflrated ; 



AC * H = AB 



T) emonflr ation 



By the aforcfaid preparati-} 

on^kby the 8 th . in order k>CB.BD; \EG.GF 

is manifeft that 



Wherefore by the 18*5 
Euclid. E/ew. 





CD.CB' :bf.eg 



is manifeft that 





Whrfore bj^^-l CD . cs • ■ CD .H 





did. E/em. 

And by 9 e 5 Euclid^ff =z CB 





Therefore ("which was to be£ ^jj ^ AB 

demonflrated.) 





Upon the fame ground s, the demonftration of the 



latter part of the laid Rule I. ( w*. when the firlt 

Supf option exceeds the fecond ) will bee obvious 

and therefore I fliall omit it- 





en 



348 



Rule of Falfu Appendix 



t 



The Proportion to be Demonfirated. 



AC 





AB 



■ 

2) emonjlrat'ton 



By the eighth in or 







det 
that 

Therefore by 17 e 

End. elem 



manifeft > BC BD '. \ EF. EG 






By the ninth in or- 




CD 



bc : 




is 






dcr 

that 

Wherefore by I 1 * £ CD. BC 

5 Euclid, elent 






Wherefore by 9 e $ £ 

"Euclid, elem- 

Therefore ( which 

was to bee Demonftra- 

red. 





BC 



AC 






FG.EF 



manifeft V CD. H \ \ FG. EF 



CD 





AB 




HAP 
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Chap. 



VI. 



Cent aiming 3 4 pleafant and fubtile 

ions^ which will exercife all 



the farts 



0 




Natnrall 



Arithmetique. 




i 



on I- 

7 




F a wedge of Gold waighin 



17 



2. 

7 



Of 



tfc. Tray j bee worth 



fb.fterling\ what is the value of 



679 . 

grain of chart? old f 





13 



Examples of 

the Rule of 
Three di- 

reft. 



Facit 2 d. 




7 ID. 

J 7 ^c/> 2 d. 



4211 1 



Queftion 2. A wrf* dying gave to his 



e/<fe/? /i^^ | of j of his eft ate, 10 his fecund 

fonne 



5 



of | of his 



and when they 
Counted their portions, the one had 40ft? 

cr of the 



1 



more then the other, the remai 

ejttte was given to the wife and younger 

children^ the queftion is,whac was the f*r< 



tion of the tide ft forme 



alio of the fecond t 



and how much did belong to the wife a 



younger children ? 



Facit the eldeft fons portion 



I 



ooffe. 




Arithmetic aU Appendix, 

the ficond fins portion 460 ft. and 440 ft, 
for the wife and yom% er children* 

The Fractions being reduced, it mil be 

tnemifeft that the eldejfr fonne had £, and 



the ficond f. 3 alfo the difference of the 

[aid Frafthns is 55, then fay, 



I If 




±2, 



15 1 10 



Facit 60 ft. the fecond fonnes fortiori: 

(idde 40 the difference of their portions 




Facit 100 the el deft fonnes portion 



II. If 



1 4° .1 




X5 i 1 



ft. 

JWtf 600 f A* ^0/^ eft ate ; 

fubtratt \6o the fum of both the fins port. 

remains 440 for the wife and youngr 

children. 



Queftion 3. A young man received 



66 % ft. which was \ of* of his */dfer fr» 



thers portion and 3 £ times of his 

thers portion was 1 } times of his 

cftate, the queftion i% what was the 

thers eft a te ? 



Facit 560 ft 



I. If 



C hap. 6. questions. 



L If i 56 



1 



3 vv 3 





» 



2 00 «7<&r brothers portion 




1 

2 




700 ^Mtf to i-af rife w^/f 



II. if 



5 7 ot > 

/rfttf 5 6* o f whole eftatc. 

Qttefiion There is a c*/frr» fupplied 



with water by three • whole cocks 
are # , c ; by A fct open alone, the «- 

jw-a Will be filled in 1 I hottres, by 5 in 
" j houre, by C in £ /w*re> j the queftion 



iJ, to know in what time the cifiern will 

be filled when all the three cocks are fee 

open at once > 



i u in 



F Mit 1% houre or 1 2 : 1 7 : 38 |f* 



Find how much of the cifiern -will hee 



filled by each pipe in one and the fame 



tme, then it will bee, as the [aid cifierns 
& parts fo found , to the correfpondent 



tme j fo is 1 or the whole cifiern to the 
tme wherein it will be filled by all three 

pipes running t ogether. 

If 






• 




quejlions 




fit mil the difference far* how much of the 

after n ts gained by the filli„g c origin the 

Lafilj & the cifi ems or farts 

the correfpandent time j h is 



faid time 




a t ne 





e ro 



hoi 



e ciftem, to the time wherein it 



will be gained or filled 



houre cifi. houre cifi. 



I. If 2* 



3 



I 



I 




houre cifi. houre 



•4 N 




II.Tf 



1 

2 





7 




6 

7 



filled by A 




1 i« gained by a'} 



cifi. houre cifi. 



III. If i- 4 * 



3+3 



I 



1 

7 



I 



Facit i a f houre ^ in which time 




the cifi em will 

g»efihn 




filled. 

Suppofe a Dog 



Wolf, 



W, the Wolfe in 



4 



houre, and the L 



«•! /w f ; Now¥ the*Z^ Qb'to 



eat 
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Appcn 




cat 



houre before the other two, and af- 



terwards all three cat together, 



the que- 



fUoniSjin what time the Sheep would b 



e 



devoured ? 

Tacit 



houre 



houre Sheep houre. 





5 






x 

9 



Facit J eaten by the Lion before 



the Dog and Wolf beg* 



n to eat 




Proceed according to the fourth 

auction, fo mil you finde the remaining 

to be eaten bj them all in ~ houre. which 



1 

4 

a 



houre, 



ddedto 



f gwes i3 



houre, in which time 



the Sheep would be 

Qwfkion 7 




e 



voured 




I2C 



1 

i 



ft. be to be di 

* 

* _ 

ftributcd ambngft three perfoas A. B£ 

in fuch fort 



* 





5 



fhall take 

C (hall take a 



that as often as A takes 5, 

and as often as B takes 
what (hall be the (hare 




of each 




Facit A$i 



4 

7 



lb. 5 41 



» 

35 



ft. c ft 




Jsiufe rAra? Numbers which "may ex 

prejfe the proportions of their Jhares, 
the Rule ofThree, or ( to avoid Frato 

4HS ) t hu4 > 



Chap. 6, quejiions 

$ by 3 is 1 5 

7£f Pre- }j by 4 is 1 2 3 2 






4 by 2 is 3 J 15-12 




The Propor 
tiens of their 

Jhmf. 





ijr-Jt 7 for ^ 









for C 



Otiefiion 8. A Governourofz. certain 
Garrifon, being defirous to know-how 

much money, the Per/- or paflage "of the 
Garrifon did amount unto in certain 
moneths,made choice of a 1 oyall fervant 

giving him order to receive of every coach 

pa fling with a coach, 4 d. of every 




horfenian 2 d. and of every footman 
NoV at the y ca rs end,thc/?rz^»r making 
his accompt to the Goverxotir, givcth him 

94 1. i $ s. iod. and lets him know that 
as often as j pafled with coaches, 9 paffed 



mhorfehdck_\ and as often as 6 paffed on 

horfebacks 10 paffed 011 foot; the que/tion 
now many coaches^ horfemen and foot 



w # pafled ? A nfw. 2 5 c o coaches 9 4500 
horfemen, 7 5 00. footmen. 

A a J7\W 



Arithmetic all Ap pendix. 

Find 3 proportional! numbers after the 

manner of the feventh queftion, which will 

5.9. 1$. then proceed as follow eth, 




s. d. 






Coaches 
Horfenten 



i< Footmen-iO-j i 






1 






1 5- (7 500 



Que {I ion 9. AFa&orwould exchange 

780 ft-. fterling, for double ducats, dollars, 

and French crowns, the ducats at 7 s. 6 d. 

the piece, the dollars at 4 s. 4d. and the 

F rr crownes zt 6 1. the w>« } to be in 



fuch proportion, thai \ of the number of 

ducats -j may bee equal! to | of the number 

of dollars ; and * of the dollars, equall to 

-* of the crownes: thequcflion is, how 

many pieces of each coin hec fhatf receive 
For his 780 pound. Facit 600 ducats, 

goo dollars, 1 200 crownes 

' Findc three proportionall Number s{af- 



r TtfrftftffT 0/ feventh quefiUn ) 



Inch will be z 




j 0 > 




1 



Chap 






quefiims 



» 



4 




a. 



2 





15 




10 



2_ 




1 

5 








r/tftf proceed as felloweth^ 




z 

4 




dollars 




20 



4 crowns 




1 

5 




a* 



5 




2. 
4 



Li 
20 




1 

5 




Iff 



I ducat 



ft. 





(225 




(36*0 



1 dollar 



*95 




If- 3 



I crown 



360 



(600 ducats 
(900 dollars* 

(l2oo crowns. 



£ueftioH 



10. Twentie Knight 



s 



Merchants* 24 Lawyers, and * 



50 



4 C*> * 



5 _ T '"J" "> 

unS) fpent at a dinner 6 4 pound, which 



Aa 




vvas 
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Qucftion 12. If a houfe be to be built 




9 




Wl 




three feverall carpenters, A 

forking in fuch fort, that A alone 

finifliitin3o dayes ^ Bin 40 dayes, and 

AJS,C together in 1 5 daye itiwhat time 
would C build the houfe ? 

Facit 120 dates. 
Find in what time A and B working 






together will fcnijh t he houfe ( after the 

manner of tfo 4 th quejiion.) 

Facit 17 \ dayes. 
II. Suppofing the workjf A and 3 to 

e performed by one p erf on as D, the houfe 

will be built by D in dayes, but by D 

andCin I $ dayes ; then finde ( according 
to the 1 I th . queftion) in what time C will 

finijb the fame. 

Facit 120 dayes. 
The proof may be wrought according to 

the fourth quefiion. 

Que ft ion 1 3 . Two Travellers A an 





, perform a loumey to one and the frmc 



place in this manner, viz. A travels 14 

miles every day, and hath travelled eight 



dayes before B begins, upon the ninth 

day B . (cts forward, and tra veils 2 2 miles 

every day 5 the quefti on is, in what time B 

fhall overtake A ? 



£W/>atthe end of 14 dayes. 



Fid 




Chap, 60 qveftioris 

Find how many miles B gains of A in a 
<ky :i which will be eight miles ; alf 0 finde. 

htwrnafy miles A had travelled before B 

tidbegin^ which will be found i 1 z-milesy 

then fay 

miles day miles 

If — 



i i n . (14 dayes 



Qtteftion 14. Suppofe a Greyhound to 

becourfmg of a Hare, m luch fort that 



the Hare takes five leaps for every foure 

leaps of the G rcyhound , ami is onehun 

dred leaps diftant from the; Greyhound , 

Now if three of the Greyhound s leaps 

bcequall to foure leaps of the Hares , the 

queftion is, in how many leaps the Grey- 
hound will obtain his prey ? 

Facit 12 00 leaps 










Facit 5 ~ leap s : of the Hare.; e 

quail to foure leaps of the Grey 
hounds and therefore the Grey- 
hound in every f dure of his leaps 

gains I leap. 

If i — 4 — 1 00- (Facit 1 200 leaps 



Qttefiion 15. There is a certain room 

We-Bafts is a long fquare, which is itf 



A a 4 circuit 



ArithmeticalL Appendix. 

circuit 50 \ feetc, and the height of the 
walls or fides of the room is 8 \ feet; More 
over in one fide of the room there is a 

re&angular windrow, whofe height is fiye 



feet, and breadth fotire feet • Now the faid 

room is to be furnifhed with hangings of 



Ell-broad fluffe at^s. 4 d. the yard, thd 



cjueltion is to know how much money the 



ftuffe will coft ? 

Tacit 5 !• 17 s- 6 



X 

9 




feet 



9 N 



* * 



MH lS Jot f be compare about '■ 




t'P" C hekht. 



4 & 




4 1 6 I the A rea ef [quart 

feet in the fides of the roWe. 
Subtr.< 20 the Area of the window. 



ft - 




3 96 f ArfA to be fttrnijhed with 



feet 



hangings. 



a. 



3; 




1 i \Aria of feet in one yard of 



ft#fi 

If u ifecc 3 3 s - 3?*i feet 



Frrw 5 1» * 7 * * 5 




Queftit* 



Chap.6\ ft«jKMtf. 

<Q*eftion 16. There is a certain walk 

whichis a long fquare, whofe length is 40 

yards, and breadth 7 yards,- » bec ? aved 
with reaangular ftones, each ftone^being 
18 Inches in length , and .24 Inches in 

breadth, the queflton is to know how ma 

ny fuch ftones will be requifite to pave 

(aid walk. 

Vacit 540. 

I. Vinde the Area of the valks in feet or 
Inches, viz. 

Inches 

1 440 t he len &f h X of the walke 




2 $2 the breadtfj 




1 




362880 the Area off pare Inches in 

the walk*- . 

II. Fittde the Area of fquare Inches in 
one of the ftones% : - 

V Inches* 



28 the ofafione 

24 jhe breadth i> .. . 



672 the Area of fquare Inches 



in. a ft one 



in. if 672-— -i--e3* 4 S 8 6 



tacit Uo jW»W; 



hteftitfi 
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i 



Quefiion tj» A Jl Merchant Would be 

flow 22 oh in Cloves.. Mace and 




megs^ the Cfow- being at 5 s. the poun 

the Mace at 1 i s. the pound, and the 

Nutmegs at 5 st the pound • Now hce 

would have of each fort an equall quanr 

titie, the queftion is how many pounds he 
may have of each fort i } 



Facit a 00 ft 



s 



» 




11 





a 







200 at ? tmounts unto — 50 




loo at tx amounts unto — 1 10 



2oo at £ amounts unto — ■ 60 



210 



V 

Queftion 18. KFaUor is to receive* 

fumroe of money, and is offered Dollars 

at4$.4d. which arc 




or 



4 



1 



Chap. 6. quejlions. 

or Crownes at 6 s. 1 \ d. which arc 
worth but (5 s. the queftion is by which 



3*5 



C<?)w he mall fuftain the leaft lolTe ? 

j4nfwer, the Dollars 








If4-s.4d.-1d.-tfs. i|d.-(i 

That is 3 in receiving the Dollars every 
6 s. 1 \ d. loofeth 1 d.£/# receivin 

the Crownes, 6 s. 1 5 loofeth,! J d* ^foV/i 

is a greater lojfe then 1 1% 

* ■ 

Qgcftion 19. A Butcher zgczes with Examples of 

%Gr after, for the feeding of 10 Oxen, du- fhi" 1 ^ 

ring the Ipace of 12 moneths, accounting vcrfe. 

jodayestoa mpneth,but at 2* moneths 
end, the Butcherzddes 5 more, and 

6 J moneths afcer that, he addeth 1 o 0av# 
more, and then it is agreed between them, 
that the Grajier (hall 'feed themall/o long 

time as will be equivalent to the keeping 

of the firft twenty during 1 2 moneths , 
the queftion is, how long time hee frail 
feed them all, after the putting in of the 

laft 



IO r 




Facit I moneth. 



Cfinftder, that as he receives more 'Oken 



to feed, he ought to keep them all the le (fe 



time ; therefore work^ as the queftion im 
ports, in reciprocall proportion* 

won 



» 



ArhbmeticAtt Appends 



t 



# 

won. Oxen 

11 20 





9 

won- Oxen 



If 20 —10 — 2$ (8 2$ 



S\ ib 




25 — i * — 35- (1 mon. 



Que fi ion 20. If a Garrifon confiftin_ 

of 2 1 o Souldiers > be victualled to endure 
z Siege of 96 dayes, how many Souldiers 

muft be difmift, to the end the faid prq- 



vinons may at the fame proportion of ex- 
pence, bee fufficient for the Souldiers re- 
maining to endure a jjVJp of 184 dayes ? 

Tacit 1 1 0 to be difmiffed, and 1 2Q 

to remain in Garrifon. 




dayes Sou Id* dayes 




96 230- — 184 

Facip lioto remain in Garrifon. 

■ 

i 

Quefiion 2 1 . If when is at 2 

he quarter y the penny white loaf ought to 




waigh 1 ft. 1 t 2t p. 73?. 31 *oy y what 



ought it to waigh when wheat is at 



1 2 s. the quarter 
Tacit 4 Ounces, 1 o penny toaight 





and 1 5 /#/ 




C hap. & qwfkns 



3*7 



If 1 1 ft.— 13 — 3 5 ft 




68 15 

Fd«> 4 Outttio p>Tv. 16 grains 

Que (lion 2 2 . I f 4 4 J4r<£r in length, of 




C/?f/> which is 6 quarters broad, vvi 

make a Garment, how much y?«jff<? which 

i? f^ri in breadth, will make a like 

me nt ? 

m 

. Tacit 11 * 7^/. 




/ 



breadth length breadth. 

.FW if j 1 f yards. 

' Qut (lion 22. If 1 3 » Will reap 24 Examples of 

in 2 ^w,in what time will 3 b ««- n £ u e Ie do $ le 

reap 96 Arw at the fame rate of work- Three, 



ins 




Fucit 3 dayes 



men Acres men* 



1. 1 3 — 14 — 3 0 — ^3 




13 I 



Qgrjh«t 24. If 2 >o *>w "ft up 

a 7Vf«cJb of 200 in length in a 
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houres 9 how many yards will 5 00 Py oners 

caftupin8 £ homes f 

Facitioi ;f J^r. 




Py oners, ho. Py * 
350 24 — 500 — (*f 




IL ** ho.—^-y^ ho, -(xox -f 




Queftion 2J. Two Merchants, viz 



fhcKu!c S of^ ?anc ^ ^ ' iave cmcrcc * Company 




fciioufliip. puts iii 500th and ac 4 moneths end takes 

out a certain lumme lea ving the remain- 
der to continue- 8 moneths longer j B puts 



in 2 50 I), and at 5 moneths end puts in 



300 lb # more, and fo the whole fummc 
continues 7 moneths longer. Now at the 
making of their Accompt , A findcth 
that hec hath gained 1 06 f pound, audi? 

gained 133* pound j che queftion is to 
know how much A tooke out of the 

banks at 4 moneths end ? 



Facit 2401b. 



1 



B 25olb 




372 Jrithmttic aH AppcjK&c, 

Divide the Prodtift of the difference 

of their flock* **d the time of A, by tk 

difference of their times, fo mil the quoti- 
ent be the Jlocl^ofB* which added to 325I. 

ives the-JfockffA; 





*5 



1 




t 

4 



71 




2 





1075 fiockjfk 



the Rule of vers forts ot Silver, viz. lomc or i ixftwft 

1 3 • />• other fome °^ 10 P HMes * and 

How che ^nodier fort of 8 Omic . 7 p. fine : the que- 

™™ tt l°l ftionis how much of each fort he oughtto 



fiimated. take, and how much Alloy \ to the end he 



I 



? 



1 8 lb. 10 0/w. and bearing 6" Otuu 12 ; 

13 gr. fine 

Tacit > be muft take of each of the 



forts of Silver 4 fwttd, 1 18 A 



1 1 75 grains, and of the £ ;<«4 



A0*».4p. 13 i grams 



I 



Chap. £ queflions* 575 



11*13 © p.12.13 

Oun.p.gr.h O,o0;o |£,i2.t3 



6.1a. 13 j 8.07.0 -^y p 12.13 



o 






.d. o. o 



If 2 lb. 6* Ow.^ 18 lb. io to. 



0#». 12 ^. ij.^r 




Facit fib. i Q*n. 18 pi %i -*^r* 

If2lb.tf 0^—i8 lb itfCkn.—lo 

2^»^ jTT. 



F^f/f 6 lb. 4 4/>e«/ w. 1 3 } 

Qpteftion 30. A Vintner having diver* 



forts of W^f, viz. fome that ftands him in 



4 s. 2 d* the Gallon, other fome of 3 s. 4 d 

ttie(?4//<w 5 fome again of is. 3 d; the Gal 



Un> and other fome of I % 8 d. the Gallon 



1 



is defirous to fill zHogJhead containing 6 3 

with a mixture of thefe urines 
which he may afterwards afFofld for % s.Sd. 

the Gallon : How much of each fort ought 
he to take? 

B b 2 f wit 




3 74 Arithmetic all Appendix. 

Facit 17 Gallons 4 *f ;»w of the firft 

lore ; 7 Gallons 2 % pints of the fecond ; 

1 1 Gallons $ />i»r/ of the third ; and 16 

Gallons 2 % pints of the laft fort 





s. d. s. d. 

.2"~~v ! 1. o 










o 




2.2^// I O. o 

1.6 







• 




gal. .s. grf/. 



If?. 7 — 62 — i — (F<*«V 17 




a* 

45 




S.d. JT4/. 

If 3. 7 — 63— 5 — 7 : 1 



24 

43 




s. d # gal 

if 3. 7—61— 8— (W«V « 




43 



s- d. jr*/. " s, d 
If 3. 7 — 61^-1.6- {Facit 16 : 2 



43 



of ' thS a£ JI« All Apothecary hath fe 

pendix. v erall Simples ,viz. A hot in 3 0 . £ Iwf 



in 2 0 . C temperate, D £0/4 in 2 0 . and 

in 4 0 . Now he defires to make a Me* 
icine ofthofe in iuch fort that 




the thereof i&refpeft of qmlitit 

may be in i°i of Af^and the quantitie 8 £ 



Chap. 6. qmjlions. 375 



Dr«, the demand is what quantitie of 

each Simple he muft cake t 



Facit A \ Drams of A. \ Dram of 




B. 1 \ Dram of C* I Dram of Z). and 

I Draw of E. 



Deer. Drams. 




1 ' ' i\B. 

2, 1 MIC 

13 I 2|D. 

z z\E. 



1 




*7 



Drams 



If 17- 


—9- 




— * (Facit 4 1 1 


A. 


If 17— 


— 1— 




— (Facit 1 




If 17- 

■ 


—3- 




— {Tacit i i; 


c. 


If 17— 


— 2 — 




— (F^czY 1 j 




Ifi7— 


—2 — 




- - (Frffj'f 1 j 


Le". 




8v 



32. A Merchant buyeth s ^^jf 



forts of Clothes, viz. of and of Faifc pofi. , 

•few for 6"81fc. 2 s, after the rate of 2 1 s. 

Bb 2 the 



tion 




Chap. 6. quefiions. 

an equall fummc, and chat at the 4 yeares 



end, as well the Capital! as the Interefi 

may be fatisfied ; the queftion is, what 

iumme of money ought co be paid at eve- 
ry yeares end ? 

Facit 754 as ™M be manifefi 

the fubfeqttent proofe. 





too — 108 — -2500 — - (3700 

fnbtraft the fir ft payment — 754 





* 945 17^* 



11. 10* _ 108-194? -(2 100 *as2 

fubtratt the 2 d . payment — 754 ' 



1345 




1760* 



lEloo— 108-1345 j^*}- (1453 
fuhratt the 3* payment. — 754 




do 8 



1 7602 



IV.100-108- *o8^f-( 754^ 



t he Ufi fajment, — 7 54 ^ z 




o 



Bb 
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h 

the yard for the blavl^ and t z $. thcyard 



for the white, and he taketh fo muchof 





X \jl www fywf") — - — — ~ < 

Sich fort, that | of the nuniber of yard 

the arc equall. to f of the white jthe 

demand is, how many yar<fc he bought of 

each {brt ? 

F4«> 41 yards otbktckf, and 40JW& 

of white, 

Quefiion 3 3 . A certain U/*>w put 

teth forth 1 86 1. at Simple /tferrJfyvHch 

in a certain timegaineth $6 ZfrAtfrJ : Alio 

at the fame rate of Zrt*rt]0 centum, he 

putteth forth 3 60 1 . which gaineth in a 
cert i in time 90 j Now the fumtne 

of the moneths wherein both the laid nutn 

bers of Dollars were gained is 2 p moneths 

The 9*e/7f o« is* to know in what time the 

16 Dollars, alio the 90 Dollars were 
gained ? 

/Wfthe \6 Dollars were gained 





jl moneths, and the 9 P XI 

moneths. 

The proof e may he wrought by the 

Rule of Three. 

Queft. 34. A Merchant putteth forth 





ou&ie 



3,$ ool; for $yedm at 8 per Cent, per 
AnnM fuch maAner, that at the end of 

each of the laid 4 ^eares, he U t6ie<*ive 

an 



Chap 






qneflions 




as well the Capitatl as the Inter eft 



an equall lumme, and that at the 4 yeares 

end, T ,«. — M . w u 

may be iatisfied j the queftion is, what 

lumme of money ought to be paid at eve 

iy yeares end 



Parity^ as will be manifeft 



by the fhbfeqnent proofe 




100 



108 



2500 



fubtratl the fir (I payment 



ILioa 



108-1945 



-1451 



fubtratt the a d . payment 



III. 1 00 — 1 08- 1 3 46 

fnbtratt the ^.payment. 



10* 



IV. 100 




108 



69% 



1*679 

1 7 6b* 



t payment , 



(2700 

751- 1760^ 





(2 1 00 

-754" 




17601 



1346 



1760* 




754 17602 




6 9 S 



*760J 





i76oz 



754 

7 *4 if F 




Bb 





H 
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Chap VII. 



Containing fttndry plcafant and choice 
jgueftionSy which may ferve as a Re- 
creation, to new beginners in 

A lgebra by Species . 




An Explanation of the Signes or Notes 

ufed in the ^ueftions of this Chapter. 



I. T^His CharaEter * reprelenrs the 



words more by, and is the fignc cf 

Addition or Affirmation ; So 8 «Jr 4 fig- 
nific 8 more by 4, or 4 added to 8, or the 

ffimme of 8 and 4, that is, 12. 

2. This Character — denotes the 

words lejfe by, and is the figne of Sub* 

traElion or Negation ; So 1 1 — 3 figlli 



fie 12'Icffe by 3, or 3 l ubcratled from 12, 

or the difference between 12 and 3, that 




This Character = represents the 

words cquali to,and is the note of an 




^nation ; So 7 * 3 =(5 * 4 are to be read 



thus more by 3, is cquali to 5 morel)) 
4 ; In like manner in Species or Letters, 
viz. If ^ be 5, 2? 4. (7 1 2 5 ai:d D 3 .then 

• 1 : A 



» 



Chap. 7. Algebra /* tytf />/ 








Pare to be read thusj 

A more by B is cquali to C, U ffe by X>, 

that is, 5 *4= 1 a — 3 or 5. w by 4 



i$ equall to 1 1 leffe by 3 ; that is, 9 is c 

qu all to 9 

Two or more Letters conjoyn'd 
without any note between theni,fignifie the 

Produtl of the numbers reprefented by 




thofc Letters : So if A be 6, and B 4 



then A B fignifies the Produtl of 6 mul 

tiplied by 4, that is, 2 4 : A 116 if B be 5; 





C7,and I) 8. then KZ) fignifies the 

Produtt arifing from the continuall Mul 

tiplication of the numbers 5, 7, and 
rhatis. 280. 

Letters placed in form of a TraB 

o«, viz. above and beneath a line fignific 

a Quotient arifing from the divifion of 

e numbers reprefented by the ■ letters a 

fcovc the line,or thtDividettdJoy the hum 
bcrs reprefented by the letters underneath 

the line, or the Divijor : So if £ be 1 2 and 





Ca. then' f that is, (in the Analytical 



C 




phrafe) B applied to C, fignifies " 
is equall. to .the ^^r»V».t of 12 divided by 
: thatis, i . Iq like manner if A be 5. 








and D, 2 , then by 



A 





3 80 ft Hens rejehed by Appendix. 

underflow!, the quotient arifing from the 
divifion of the ? ninth of 5 and 6 ; (that 

is 3 o) by the fumme of 3 and 2(that is 5) 



which quotient wil I be 6 j for 3 0 being 
divided by 5 quoteth 6 . 

6. Foure points placed thus \ '. denote 

the middle of 4 Proportionalls : So 




^ bee 3, B 12, C 4, then A.B \ \ C 



BC 



A 



are to be read thus : As A is to 




BC 



fo is C to~. - or if A give 5, then 




BC. 



C will giv e -3 * that is , as 3 is^to 1 2, 



* 



fois4to*} (orirf.) 

• This letter q placed next after a 




Capital! letter denotes the Quadrate or 

Square of the number reprefented by fuch 



Capital/ letter^ So if ^fif be 7, then by q 
is fignified the/^tfrfr* of j y that is 49? Alfo 




ijr q is the figne of a biquadrate ; So i 

C be 2 , then Cqq fignifies the biqna- 

drate of z, that is 16 : Jn like manner 
the fmall letter c placed next after a capital 

letter ;is the fign of the (7#& of the number 

reprefented by fuch cap it all • fo if A be 2, 
then by ^ c is fignificd 8 • that is, the Cubt 



2. 



8. This 




Chap.y. Algebri in Species. 

. This Character! denotes the fqmre 

root of the [quart mmber rcprclemed by 

the Species placed next after fuchrW* 

tier: $oi£ Aq ov the fquare dtA be 15 



then or J Aq is 4. In like manner J*, 
denotes the Cube root • Sqq the ^#<t* 

drate root : Bat if a Voteftat ( whether it 

be a fquare Cube, &c. ) compounded of 

many letters, be included between two ce- 

Unt, vi*. there being two points placed 

both before and after the laid letters, then 

the aforefaid fignes denote the root uni* 
yerlall relating to all the letters fo inclu 

ded: Soif Cqbttj and N p. thenby 




J# : Cq — N : isunderftood 4. being the 

fquare rm of the remainder after N is 

fubcra&cd from Cq % vUm 5 lejfe by 9 is t$, 

whole fquare root is 

0/i£* fnethod ufed in the J&uefiions 

of this Cha pter. 

That w ch 1 principally aim at in this Chap. 

IS) to give the ingerttous lbidfe?, whom I 
prehlppofe to be in fome meafure acquaint 

ted with the Element i or parts of Specim 

or Syrubotkall AritkpHetique> a taw of the 

Praxis of Algebra in Species, in fuch 



queftions which may cxercifc fome of the 

priftcipall Rules hitherto invented, for the 

rcfo- 



gaejlions refolded by Appendix, 

rcfolution of Aquations in numbers ; And 
fincc in the procefie of the work there 



may be different mechods, I conceive it 
will bee neceflary to give Jfome generall 

Jinks and directions for the better under- 

ftanding of the (ubfequcnt queftioas, and 

therefore you may oblerve as followed], 




Qucftion being propounded, it will 

be convenient ( for the avoyding of confu 

fion ) to rcprcfent tytmn quantities 
Confonants , and unknown by Vowels : 




And when after due ratiocination and pro- 
cefle made, either by adding^ fubtraBing^ 
multiplying or dividing , according to the 

conditions in the qucftion, an Equation 

is found, it is to be reduced ( if need re- 
quire) either by Deprejfion, Tranfpojition, 
Application or other Rules of Analyticall 

Iteduflion, in fuch fore that thofe quanti- 
ties which arc known and not compoun- 
ded with unknown, may folely pofleffe 
one part (or fide ) of the aquation, and 

thofe which are unknown,the other, which 



unknown part of the aquation, rtiay bee 

confidered in a threefold refpeft, viz>* 



The 



Chap. 7* Algebra in species 




The unkHmnZ ** ?Hr * 



eithe 



r 




fart of the . . _ „ 

taxation* < 2 ' A Pote fi M 





AdfeEleA. 



The unknown part of the aquation is faid 



to be Pure, when the fide ©r number ... 

known is found to be equal r to a k no wn 
quantirie whether the faid known quantity 
be cxpreft by one Cenfonant or a Summe^ 

Difference, Retlangle or Quotient expreft 

by two or more confonants ; as in the j*, 

Equation of the 6 th . gueftion, where 

A =$* Alfo in the 7*. Equation of 



the fiift question, where A = C - ^-I n 

2 



like manner in the 1 1 \ Equation of the 

*. Que fi ion, where A = *L D . 




C2 D — B D 



and the like may be found in the 1 o* of 

tbejd. the 1 1* ©f the 5*. queftions^ &c. 

which kind of Equations are relblved 

cither by Addition, Subtraction, Multi- 



plication or Bivifion, as the known part 
of the Equation will fh c w. 

a. The unknown part of the <>AlqMa 



tion 



Jjkeftions refolvtd by Appendix. 



lira is faid to be a 



when the 



Quadrate 



CttbeOl other Power of the 



quantity unknown, is found to be equal! 



to a known 



quantity 

A^n ♦ 4» til 



as in the 8* 



quation of the Queftion 



where 




i 




Alfo in the 




th 



zAEquatiori 







of the X4 l K CL^/^vhrte ^ 

■ 

which kind of ^Equations ate refolded by 

extra&ing the Root cf the known qiian-^ 
ticy^ according to the figne annexed to titt 



unknown, as 



Poteftatofthe quantity 
the afore mentioned quation where 



A 




c 



2 



■ 

. the Cube root of 



i 



o 



* 

f the 



nuipber reprtfented 





is 



the 



known 

talue of the Number or Thi ng reprefented 




A 



Alfo wher 



Aq 



KB 




the 




fquareroot of the Quotient found by 

the ProduB of the known num^ 

the known number J. is 




vidin^ 

bers and B 

the value of the Number or Thing repre 5 - 
fented by A. 

OfAdff&ed ^Zquanons there are 




3> • ^ 7 " I 

divers kinds, but in this place I fiiall o 

ly have occaftan to nation fiieh as will 




Ghap 
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3** 



be found in fome of the fuhfequent que 

fkionS) *vi^* when the unknown part ofth 



liquation confifts of two Termes 9 one of 



e 



which is fome Potefias of the quantitie 

unknown, and the other is a Rettangle un- 
der the fide (or fome Pot eft at of the quanr 

tity unknown Jand fome known quantity, 
(whether the faid known quantity bee re 

preiemed by one Confonant, or a Summe 



Difference, Rettangle or Quotient repre 
fented by 2. or more C onfvnants) which 

own quantity is by fome Authors cal* 

led the deficient f and fuch ^Equations 
Will fall under fome of the three following 





vmetteSy vi<* 





CA 




Aq 



NlCAq 



i),Aq * CAz=zN\Aq q 




t 



Am 



CA 




N^Aqq 




In each of which equation t you may 

obfer ve 3 Termes 9 the Indices or Exp&~ 

nents <sf whofe Degrees do equally afcendf 



in an Arithmetic aII Proportion, 



viz* the 



Index or Exponent of the known quanti* 




tng one fide ofthe<e^*** 

rw> reprefented by iV, being the /w/ de- 
gree of the tf^tfrff 3 the Exfonent of 

the 




gtttfitins refilved Appendix 

the fide or Poteftai of the quantity un 

known which is drawn into the Coejfici 

em, being the middle degree of the aqua 

tion j and the Exponent of the Poteftai of 
the quantity unknown which hath noCV 

e fficient^ being the big heft degree of the 

aquation : $o that alfuming o to bee the 
Index or Exponent of the Exponents 

of the degrees in each of the aforefaid 

aquations on thelcf: hand, wilt be o. x. z 

and. the Exponents ot the other three <£• 





quations will be : c. 2 

. Now the. ddfefted, aquations before 

mentioned' and luch like, are; rc 




certain aencrall ite/f j or Tbeoremes dc 

monftrated by divers Aut hours, which 





Rules to the end the fubfe q ue nt queft ions 

fhall exprefic 

as well in Symbols as in 7r«rrf/j and as 

touching other adfeiled Rations t tht Ex 

ponents of whole Agrrrs keep hot as 

Arithmet ic al I proportionate curious itw- 

may find, what is hitherto known, in 

the works of thelef.rned and famous tn°" 

tlern Analyfts, viz, the' Works of 

J/ r . Oughtreds C lav is Mathentat. Li 
mat. M\ Harry ep- Ars Analytka, Re 

nam des Cartes \i\sG eometry m French 

Alfo the fame Stan (laced in to? 





Chap 

Fran. 




♦ 



■ 

Algebra iff species 



Schooten 



9 



with his Commentary 



3S7 



thereupon, and the Appendix concerning 

Cubicall aquations , annexed unto the 

faid Fran. Sc hoot ens Treat ife ofthede- 
fcription ofCo»icall fetlions in Piano. 

In the h r ft ef the afore mentioned a 



qu At ions, viz 



C A 



Aq 



N where 



xhehigheft degree is negative, the value of 

A or the quantity unknown will be dubi 

ousj viz, there wjll be two fides or turn 

hers found, either of which may bee the 

value of A, which fides or numbers will 

be found by . the following Rule, 



viz 



In the Equation C A- 



A q 



N. 



C 



Cq 



N: 



A the 



Rule I. 




greater 




2 



Sm: 



Cq 



N: 



A 





lejfer. 



That is to [ay in words, If half the Ceejfi 
cient (reprefented by C,) be increafed with 

the Square root of the remainder found by 

fitbtraEting the known quantity 



_ ( repn 

tented by N )from £ of the Square of the 

greater 



Coefficient, the fumme will be th 



number or fide fought 



Or 



t 



c 




Ifth 



e 




,ffc 



I* 



gutftions refdhed by Appendix. 

efficient be leaned bj the Square roo t «f 



the remainder found &c, the remainder 
mil be the lejfer. 

By which Rule the 6 th . aquation of the 

1 5*. queftion ; alfo the 8 th . of the ioAthe 

i o*. of the 17** the 1 I th , of the 1 8 th . and 

the 1 2 th . of the 1 9 th . are teihi ved . 

In the a d . of the afore mentioned aqua 

tions where Aq*C A = N, the value 



f A , or the quantity unknown will be 

found by the f bllowing Rule , viz. 
In the <z quation^ Aq* C A = 

C $ 

Rule II. ^ J * : — - *N: — ^=4. 






That is to fay in words, If the Square 
root ofthefmnme of 5 of the Square of the 

Coefficient ( represented by C) and the 



known quantitie ( reprefented by N) be 




lepned by half the Coefficient , the re 

mainder will be the number or fide fought 



By which Rule, the 6 th . aquation of the 
2o t K Qyeftion $ alfo the 2 I th . of the 2 I th . 

and the 1 ot h .of the 22 are relblvcd. 

In the 3 d . of the aforementioned rf^iw 

tions % where 4 0 — C A = iV % the value 



of A or the quantity fought Will be found 
by the following Rule , vi*. 

In 



C hap, 7 • Algebra in Spirits 




Jin th %4iqHmon, Aq—QA 






c . c 




RuhllhA— - 1 -*N:^A 




That # wy>y m vwfc If half the & 

*$$ient ( reprpftmd by C ) wcreaUd 




wtktbeh_q\}9xe rPQtsfthe fftPWe »f \ 

the fquare of the Coe{ficient,and the k^^n 

quantity .( repwfmfdh N \the Aggn 
gate mil h the number or fid? fought. 
By which r»U &e tqttotw of $e 



2 3 Queftion 5 ftffo4* 1 &\ .tf {be 
are rcfolved. 

Note that in any efahe -fffp^rmentto 
ned aquatifxs when the Cwffritnt is 

drawn into ipnje Pottfias pf ttejquantjfy 

fought,, that js, ^m^nfiddh kgreedt 

the aquation is * Square^ Cf^e > as 



and fuch like, jtl«fo ^ *£>i$ mjjfcipncd 
rules do fin4 th? value pf &?h Potsfias of 

the quantity fopghtj&nd tber^for^ the >w 
thereof )s to ip $#ff&6ifi$i gefcpedjag f o its 

kind;as1n thp 1 2* f (qwwrf d» F9 tH . 

Qyeftion j tf&thff Q*, jpf*bfc*jW h « 
Morcover^whfB no; $pfiet\% drawn 

into the quantify wiwowriywHA iSiojF the 
middle degrejp^tte^^^^/^.^w i* °r 

Cc 2 unity 



mtftiom refolded by Appendix. 

unity is the Coejjicient of fuch quantity: as 

in this aquation, A q * ^=iV.andfuch 
like 

The Vemonftration of the three rales be- 
fore mentioned, will be manifeft by Se 8.9. 

Cap 16* of the aforefaid Clavis Mat he 

mat. Alfo by the third and fourth Dia 
grams in Ren At. Des Cartes his Geomt- 



trte 



The etueftions follow 



Que ft ion I . There are two numbers 

Utfe fumme u a 6 , and their difference it 

" what are the numbers ? 



1 




Let the fumme of the? 





two numbers be 

4 I Let the difference be > 

Let the greater' mm 
her be 

is evident that if) 











die greater number be » 
fubtrafted from the 

/www, the ^remain 
dcr will be ihe -*j^r 

therefore the firft * 







qnation leflc by the 

I third, will be equall 
to the leffee nttmker, 
whkh is 



■ 



1 
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It is alfo manifeft^ 

that if the leffer num 






r be fubtra&ed from 

the greater , the re 
maindet will bee the L 
difference between I ^ * ^ 

them j therefore the 3 d . 

aquation lefle by the 

4 th . will be equall to 
the %*. aquation, yiz.j 
The 5 th . aquation 

tranfpofition of^l A~C * 

will be 

If both parts of the 
6 th .be applied to a.ic 
will be 







C * B 



Which laft aquation, in words, is the 
' following The or erne, viz. 



Half the fumme of the fumme and dif- 
ference of any two numbers is equall to the 

greater number. 



Illufkation. 



The fumme of the two numbers in the 

quefiion is 





16 





The difference given is 
Therefore the fumme of the fumme and } 

difference is 




1 r 




Ccz But 




39* 



But according to the afote mttitio 



tied 

rhoftmA^^timme of the fwme 

and rfiffwwe is equal! to the greater^ 

therefore the greater numhet is; 
Alfo if the greater nurnbtr [Ubtri 

&ed from the lumme, 





ec 




c 



her is 



fettiaittder VviU 

therefore the 






So the two numbers fought are 




4 * 



oun 




to be 1 7 and 9 



y 



whofe fmfne-\a6. and 



difference 8 , as wa s 




Otherveife. 



I 

2 



be 



et the be% 

Let the difference 









Let the /fjfer 






er be 

Then for as much as 
the leffer number to- 
gether with the diffe- 
rence arc cquall to the 

rrreater* therefore the 




A 




C * 




fttrhme o 

and third 




the fecond 

equations is 

eqiiall to the greater 
number vvhich is 





> 



And 



i 9 
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And fince the greater 



number together with 
e leffe are equal I to 
e fumme : therefore^ C * 2 







the fumme of the third 

and fourth <e qnations is 

equall to the firft, viz>. 

The fifth Aquation by 





tranjp option of Cjs— } 2 ^ 
If both parts of the 
| 6 th . dzquationbz appli-^ A 

cd to it will be 








Which 7 th * aquation* in words, is the 

following Theoreme* viz. 



o — ' 



Half the difference between the fumme 

and difference of any two numbers, is equal 
to the leff ?r number. 



Illuflr ation. 



The fumme of the two numbers given 



is 



The difference given is 







Therefore the difference between the 
fumme and difference is 

But according to the afore mentioned 

Theoremejhalfthe difference &c. therefore 
the leffer number is 




iS 





Cc 4 Alfo 





19\ gvcftiom refolded by Appendix 

Alio the lejfer number together with 
the difference are equall co the greater } ^ 17 

therefore the ireaternnmber is 






So the 1 lumbers fought are found to 



be 9 and 17, whofe fnmme\% id, and 



difference 8, as was propounded 

Qgeftion a. A certain man being de 

manded what n>as the age of each of his 



4 fonnes ; anfwered, th.it his eldeft fonne 

was 4 ye are s elder then the fecond ; his ft 



cond Tonne rvai 4 y tares elder then the 



third ; his third fonne km 4 yeares elder 

then tbefou*& or jonugsfty and hit fourth 



oryoungefl fonne yeas halfe the afe of the 
eldeft-jhe qncfiion isjvkit n>M each fonnes 

age ' 



1 J Let the fourc yeares") 

mentioned in the que 
ftion be 








1 Let the age of the/ ^ 





yoKfjgefi Jonnehc 

Then fince the third 

fonne was foure yeares 

I elder then the youngett 




the fummc of the firft > A 

{ and fecond aquations 

I will bee the age of tl.c 
third fonne , vi e. 





\ 





hap. 7. Algebra in Species. $9$ 

Again, fincc thefe^ 
cond fonne was fourc 

yeares elder then the 

third • therefore the fum 





of the firft and third > A * % 

aquations will bee the 

age of the fecond fonne > 

viz,. 





Alio fince the eldeft 
fonne was fourc yeares J 

elder then the fecond j ' 
therefore the fumme of ^ ^ 
the firft and fourth a 
I q nations will be the age 
of the eldeft fonne, viz. 

And fincc thease of 




0 • 




the younge(t fonne was / 
half the age of the el 

deft ; therefore the dou- f * A 
bleof the fecond aqua 
tion is equall to the 
fifth, w. 

If A bee fubtratled? 

from both parts of thc^> A 

fixth, it will be 













By the firft, it will be^ ? jj 12 

manifeft that 



Therefore 



* 

39& £t*$ tMS rtfifatd Appendix. 

Therefore A or the age of thcyoungefifon was 14 

jears y znd confequcntly t he age of the ^fon was 16. 

thea^e of the fecond^io/dnd the age of the eldefi 24, 

which is double the age of the youngeft as was pro- 

^ueft- 3 . A certain Turkjti his journy to Mecha 

toviftt the Tomb of Mahomet .meets with a Pilgrim 
who begs analmesfo whom the Tur&nfwers, If by 

thy prayer to Mahomet 3 thon canfi caufe the Dollars 
which 1 have in my purfe to be double A, I will give 
thee% Dollar stwhich the Pilgrim effetted,and accor- 



dingly received 8 Dollars as a reward : Iti like man 

ner the Turkjneets with another Pilgrim, who by his 

prayer caufed the Turks remaining Dollars to be 

doubled, and received 8 Dollars as a reward: And 

laftly, the Turkjneets with a third pilgrim, who ' 
bis prayer caufed the Turks remaining Dollars to be 

doubled,and received 8 Dollars as a reward, and fo 

the Turk, had no Dollars left ; The qtteftion is how 

many Dollars he had at the firft 




1 



Let 8 the number of Dollars which 
the Turkgwc to each pilgrim b6 






2 Let the number Dollars which? ^ 

the Turk^ had in his purfe at firft be 

The number of Dollars which the 

Turkjted in his purfe being doubled, 
by virtue of the firft Pilgrims prayer 
produce 









the firft AqnntUtf\ % 

be fubtrafted fronfi thtf 

thifd , the remainder \i 









the humber of Dollart 
which the 
left when hec 



from the firft 



viz. 




The Dollars which J 

die Turkjwd in htepurf 





j T/trkJted in his pukfe 



4A — 3 B ( thefixth 



aqHation)b&ng doubled 

produce 





when hee met with tlifc 
fecond Pilgrim viz.^ 4 A 



i A (thk fdutlh 

aquation)be\ngdov?Qkd 

If the firft aejttatiati 

be' fobtta&cdfrom tbd: 
fifth, the remainder is[ ^ ^ 

tht nUrtiber t?f Dollars 

Which the r^hid kit 

departed frotn 

the i d . Pilgrim, vi*. 
The hilars which thfe 



when hee met with the/ 3 & 
third pitgrtme * ill 



39% 



g»eftim revived h Appendix 




If the firft aquation 
bee fubtra&ed itqm the 

feventh, the remainder 

(according to the que 
ftion) muft be equaU to 



8A 



7 B 




o 



o 



therefore 





The 



hth 



on 







10 




tranfpoftion 
7 B will be 

If both pans of the 

be applied to 






A 






vv>H be 




But by the firft aquation 7 B will be found 7 




therefore A or the number of Dollars which the 
TurkfrA in his purfe at the firft was 7 



which 



will anfwer the conditions in the queftion. 

Ghteftion 4. A countrey maid going to the 



marketing asked by one that met her, how ma 

xy eggs {be had in her bos ket -,anfwered,if fie had 

7 eggs more, Jhe fhoxldmaks * s mH€ ^ ™ om J in 



felling them all at 4 apenny 



as in felling thofe 



which fie had at 7 for 2 fence 



9 



The quefi 






2 



how many eggs fije had in her basket 

Let the 7 eggs in the £ 

queftion be 

Let the 4 eggs in the 

queftion be 



? 






Let 
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Let 1 penny ( the? 

price of foure egg 

Then-will 2 pence the? 

price of 7 eggs be 

A 






Let the number of 

eggs in the basket be 

Find the price of all \ 

the eggs in the basket at 

the rate of leven eggs 

for two pence > and fay 



♦ * 



B. 2 D : \A. 





So will the full price 
be 





Again, adding fea 
ven to the number of 

eggs in the basket 




finde the price of that 
furhrae, after the rate of I DA V DB 

foure eggs for one pen ~ 
ny, ancl fay, C. D [ 






D A ±DB 





C 




So will the full value beJ 



1 




And 



ado mtf 'ms ffftbftd h Append** 




And fines the tV/0 f? 




verall turns ot r^omy 
compute^ as 

according to the con- 1 »DB ? DA 





ditions in the qv«ftion, >^^"T "T" g 

ought to bee>quaJJ 

therefore the 7 th . 'a q*# 

tion is cquall to |tfc# 6 




The 8 th . acinar^ 

tion reduced, Wl>BDA * BqD = C 1 DA 



ritw reduced 

,be 

10 The 9 th . aqua" * 




thn by tranfpoh- gqD -= CaD A — BDA 



tion of BD A \ 

be 



li } If both 

10 th . bee 

be 






SqP 






ill The fir ft pare of the laft * w Mg rc " 

folved into number yrillfe 4 ? . J 

that A or the number of eggs winch ripe 



I had in her basket vvas 49* 

* wfcf monethjor 6 founds, and a Uverj 

Cloake rained at <>. certain rate, but at Jew* 

mmths end l bey fulling at vanancejh Go** 



\ 
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man puts away hi* fervant 9 and gives him the 
Cloaks ^ together with 5 0 {hillings in money %and 
fo the fervant was fully fittisfiedfor his time: the 



quejtion 



whflt the Chaks was valued at 



Let the 12 moneths 

mentioned in the que- 
fiion be 




Let 



the 




moneths 



mentioned in the que 

fii 



ton 



be 





Let 



the 




pound 

mentioned in the que fii 
on be 

Let the 2 \ pounds 




whi 



ic 




the Servant re- 




ceived be 

Let the Cloaks be 

Find what part of the 







ue 



Cloaks was 

Servant at 

end, and fay/B.A 

CA. 




to the 

moneths 





So the part of 




the Cloaks due to the 

Servant at 7 months 

end , 



was 







D 




A 



CA 




i 




Find 




ao i ^mfions refolved bj A ppcndix 

J Find what part"! 

of the 6 ft. was due 



to the Servant at 

\ 1 7 moneths end, and ^ _ 

%, b.d : : c. DC 1 






So thtmoney due to 
the Servant at 7 j 

moneths end ,was ^ 

Forafmuch as clip 

Cloaks 9 together 





with the money 

which the Servant 

received-, ought to 

be equall to the part 
of the Cloake toge- 1 

thcr with the part of I 

the<5 pounds, due co > p 4. ^ C A * D C 

the Servant at 

moneths end; there 
fore the fum of the 

tIl # and 5 th - <f<7#£- 

muft be equall 

to thelumme of the 

6 ch . and 7 th . aqna~j 
tions, viz,. 

The 8 th - aquat. 

on reduced will b : \ BF *BA = CA*DC 





10 



The 



Chap, 7. Algebra in species. 403 



xo| Thep th . aqua 

tionby tranfpofi-^ZM — CA^DC— BF 
tion will be 







If both parts of j)C BF 

the 1 o th . be appli- / A 

led to 

will be 








r 



1 



The latter part of the 1 1 th . being tefolyed 



into number, will be 2 f pounds, which fliewes 

that A or the cloakvizs valued at a 1. 8 s 



Queftion 6. 



MuU y Ajimque duos imponit fervulus uteres 
Impletos vino:* ftgnentquc ut vidit Aftlfam 

Pondere defe(fam vefiigiajtgere tarda* 



Mula rogatiquidcbara pares cunttaregemififo ? 
Vnam ex utre tuo menfuram fi mihi redda 



Duplum oneris tunc ipfaferam\fedfitibi tradam 
Vnam menfuram+fientaqualia utrique 

Pondera : menfuras die dofte Geometer ijias ? 

Tacit \ MuLj. A Jin. 





Let the meafures which the Affe 

■ 

carried be 

2 I . Then according to theqqeflion 





A 



the Affes meafares increafed with 

meafure taken from the Mule will££ 4. ^ 

bee equall to the Mules remaining 

meafures • therefore the Mules re- 
maining meafures were 



Dd 




4°4- gMfi'* ons nphftdhf. Appendix 





i be added to the ^ 

4 d aquation & givtS the^ 

number cf meafures s 



i 



which the Mule had at ^ 

the firft, viz,. -> 

According to the 

ueftion.theMules mea 



i 




lures increafed with 

meafure taken from the^ * 3 = % A 

Affe, will be equall to 




e 



double of the Affes 
remaining; meafures^fxt. 







The 4 th . Aquation 
by equall Addition and 
Subtraction) will be 

So it is manifeft that the Affe or A carried 5 

meafures, and from the 3 d . and 5 th * it is alio 



manifeft that the Mule carried 7 meafures 



gueftion J* Two men were difcourfing 




thtir money in thk manner y viz. A faith to B, 

that B had three times as many founds in his 



ptfrfeas A, and that if both their moneys were 
added together the : fumme would be equall un- 
to the ProduEl when they were multiply ed one by 



the other ; The qutflion is^ how many founds 

each f erf on had in Jm purfe ? 



1 Let 
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1 1 Let the lefler number o 





otinas 







t J Then according to the quefi\-? ^ ^ 

on,the greater numb.of founds i$$ 

The fumme of both their mo 









neyes* that is, of the firft 

fecond aquations will be 

If both their money es be mul 

ti plied one by the other j than is 

if the firft equation bcedrawn^ A^ 

into the fccond, the Rett angle 

will be 

But according to the queftion 





the Rettangle is equall to the 3 \„ ~ 4 ^ 

fumme j therefore the 4 th . £ qua 

tion is equall to the 3 d . vi*» 




The 5 th # aquation by de^^A 





preffion will be 

If both parts of the 6 th , bee£A 

applied to 3 > it will b 

By the laft aquation it \s\ 

manifeft that A «cr the per Jon 

which had leaft mtiny, had \\ 
and confequcntly the other per 

ion had die triple thereof, > \ 1 






whjch is 4 L which numbers 1 

and 4 being multiplied one 

the other,will product their fum 
which is 





1 

3 




Dd % Qu c {h. 




2 









gueflions refolved by Appendix . 

There art two number* wbofe fumme 

Ittfe, 



Quefi. 

is 10. and if the greater be divided by 





the quotient mil be 20 
hers ? 

Let 10 ( the fumme of the 2 

numbers) be 

Let 20 (the quotient pro- 
pounded be 

Let the greater number fought 



what are the Nutn 





C 




be 




is 



manifeft 



that 



1 




the 




A 



greater of two numbers be fub 
traSied from their fumme,the re- 
mainder will be the leffcr j there 

fore the fiift aquation leife by 
the third is the lejfer number ,viz. 

If the third aquation be appli 

cd to the fourth, there will arife 

According to thequeftion 

the greater number bee divided 

by the lejf ?r, the quotient 





A 






A 



be 20 



therefore the fifth 




tion muft be equall to 
cond, viz* 

The 6 th # equation 
duced % will be 






CB 



CA 



The 7 th . by tranfptfi 

tion of — will be 
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If both parts of the 8 th . bee? CB 



applied to 1 * C it will be $ A — x ^ 

1 o J The latter part of the 5? th . be- p 

ing rgft/tW into number ic wil(£ ^ _ 








be c) " 21 

From the third and io ch .iti$ manifeft, that 

the greater number fought is 9 ~, and fro m the 

firft, fourth, and tenth $ it is alio manifeft that 

the lejfer number is £7, which two numbers will 

anfwer the conditions in the quejiion* 

Queftio* 9. Three men have each of them a 



certain number of pounds in hk purfe^ viz. the 
fumme of the firfi and fecond mans money is 
pounds • the fumme of the fecond and tliird is 

twelve pounds , and the fumme of the third an 





firft is ll pounds : Thequefiion is, how many 

pounds each man hath. 




Let 5 the fumme of the firft 

and fecond be 
2 I Let 1 2 the fumme of the 

cond and third be 

Let 1 1 the fumme of the third ? 
and firft be 







D 



be 



Let the firft mans money J) 




A 



be 



Let the fecond mans money ? 




E 



j be 



Let the third mans money? 





Dd 3 Then 
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12 I The II th 

equal! 





fnkraBion U?*2/=C*Z> 

will 





or O y 

be 




13! The 12 th 

by tranlpofi 






tiqn ©f 5,r a/ = C * J> 

will be 






If both 



parts of the/ , C ±V 



13 th . beap-^jr 

plied to a, it 
will be 





2 



th 



The latter part of the 14 
' beins refolved into number, will 



be 





16 By the fecond, 8 th . and 1 5 



th 



it is nvmifeftthat 





17 1 By the third, 9 .and 1 5 ,h . it £ A 



is manifeft that 







By the 4 th . 5 th . 6 th . and the 3 laft aquations 



it is manifeft that A or the firfi man had 2 

pounds : E the fecond, 3 />o#»dx ; /the third 



9 pounds, which will anlwer the conditions in the 

qtteftion, 

jtlueftion 10. A Factor delivers 6 French 

Crowns and 2 Dollars for 45 frilling far ling 



Alfo at another time he delivers 9 French 

Dd 4 Crown/ 



f 



410 jjZue/tietts refdved by Appcpd ix 

Crowns and 5 Dollars (of the famCcin^ and at 



fame rate with t he former) for 76 fallings 



I 








e 



fier ling; the qaefiicn is to know the value of a 

French Crown ; dfo of a dollar, in fier ling 
money 

Let the 4 j s. fie/ ling mentio- ? 

ned in the queftiort be \ 

1 I Let the 76 sterling mentio 





ned in the qttefilon be 





Let the value of a Trench / 



e 




A 







Crown in fier ling money b 

Let the value cf a pollar in *) j? 
fier ling money be 

Then ac 
cording to 

the quefiion 

Crowns 
mthsdollars^ 

m 

are equall to 
45 s. viz. 

Alfo ac 

cording to 

the qaefiion 

Trench 




9 mm* t £ 

Crowns withr ? 
5 



■ 





{hillings 

} viz. 



are 

to j6. 



5 





'The 
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6v* 








The 5* 

by tranfpofi 
tion of 6 A 

will be 

If both 

■ 

parts of the 

7 th . be apr 
plied to 2 

will be 

If fcoth 

parts of the^ <B-r-*oA 

b th .be drawn f 5 — ~ J 
into 5 it will 

be 





10 1 If in ftead"> 

of 5 £ in the 

6 th . there be 
taken that 



which is e-| , 5 B -r- $o4 



quail there- > 9^* 




unto, wz m 





e latter 

part of the 
j 9 th . the 6 th * j 

I will be redu 

ced into this. 

1 1 I The 1 o th . 

aquation re-> 5 5 — 2 C = 12 





duced will be ) 



C 



12 If 



\ 
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Let 100 pounds mentioned in 
the que ft ion be 



z I Let the fir ft mans money be )> A 











Let the fecond mans money be j> 

Let the third mans money be 
Then according 

to the cjveftion^ 

thefum of the firft 
and fecond aqua 





tions is equall tof B 4? = 
thelum of the 3 d 

and f th . viz 
Alio according 

to the queftion^thc 

fummeofthefirffl = 

and third is equall 

to the double of 

the torn of the a d . 
and 4 th . viz. 

AHb according 



1 



to the queftion, the 

fummeofthe firft 

and fourth is e- » B ^j^ z AArx£ 

cjuall to the triple 

of the fum of the 
2 d . and 3 d . <zq**a 

j tions, viz>. 





8 
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14 J If in ftead of thel 

latter part of the 



7 th * there be taken 



that which is e , 

quail thereunto, > B*I : = Z ZB*6A 

viz.. the iirft part 

of the 13*. the 

will be redu 

ced into this 

15 f The 11* 

equall Addition^. 3 E = B4r^A 






and Subtraction 



wi 



11 be 




16 j If each part 

theijth.be^A-* B + + A 





edto% 9 it will be 3 

17 J Thei4 th .by e 

quail Addition &C ^ / « j? > j? ^ 

Suhramon, wilT 4 ~ 2 ***-* 

be 

18 J The 17* ap-£ r ^ Ml* A 

plied to 4, will be 

I The fumm? 






theitf th .and 

will be 

2 <>i Ifthe2d.be ad 












ded to each parts A ^ £ j *3^*$# 

of the 1 o lh . it will C ' 6 

be 



21 




4i 6 jgueJlioMrefofocdby Appendix 

zi F I f in ft ead of th< ft 

firft part of the 




20 th . there bee 

taken that which 

■ 

isequall thereunto 

viz,, the firft par e 

of the 8 th . the 



Y B*% A 



23^*5* 



a 0 th . will be re 




need into thisj 





n I The 22 th . by t 

quail Subtraction S>" J5 = n A 
will be- — J • 
24 I If both parts of ^ 

thc23 th .be^//-f — =^ 





ed to 1 1 ; it will be 1 11 

25 The 1 part of } 

the 24 th . bein-v Q ^~j 



refotvedvnxo nam 
her this will arUe 




16 i From the firft ^ 



i5 th . and *5 th .> 45 li 

it will be manifeft^ • 
that 





22 J The 21 th . 65*12^ — 23^* 

cf^, will be 




. - • 



*7 



Alfo 
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2 7 I Alfo from the firft 1 8 th . a nd 








2 5 th . it will be manifeft that — \ 3 ' 1 




By the 2<*. 3 «J. 4th. an d the 3 laft Equations 
it is manifeft that the firft Man had 9 ft. the 
i*. 4 J if ft. and the 3d. 6$ ft. which three 

numbers will anfwer the conditions in the que 
ftion. 



Qt/ eft ion 14. If 100 be given to be divided 



into 4 fuch parts , that the firft fart being in 

creafed withy, the l d . part leaned by 7 the 7 




part multipliid by 7, and the fourth part divi 
ded by 7, the fumme, remainder, Phduil and 



Quotient may be equall between themfehes, 



what mil be the parts ? 




Let 100 ( mentioned in thei 

queftlon) be 



4 I f- et 7 C mentioned in the que 

ft ion) be 




} 1 * 






s 



Let the i . fart be ' s A 



Let the 2 d . fart be — . > E 
Let the 3 be 

Let the 4 th . fart be 







4 



• 




Acdord 




I 

I 



i 
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According to the que 

ftionjf 7 be added 1:0 th 



it x 





4 



IO 



.part and fufora&ed 






from the 2 d . the /5m* and J, B*A 
the remainder will be e 

quail; therefore the fum 
of the 2 d .and ^Equati- 
ons is equall to the 4 th , 

lelTe by the a d . vi 

The 7 th . ^quatio^ ^Bk A 

by tranffofition of 

will be 

According to thfe 
Queftion , if the third 

part bee multiptjed ' 

. the Produtt will be 














equall to the | _ 

of7, and the firft far* • > B^A^bi 

therefore the fumme o 
the fecond and thi rd a 

quations will be equal! 
to the Rett angle under j 
the fecfcnd and fifth 




we. 




If both />*rf x of the £ B %A 
ninth be apply ed to 2?, it 

will be 






• 



f.i According 
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ir I According to the queflion, ifi 

the fourth part be divided by 7 



the quotient will be equall to the 
fumme of 7, and the nrft />^r/-, j 

therefore if the (ixth aquation 

applied to the fecond, the qucn 

tient will be equall to the fumme 
of the fecond and third aqua 





ttons, viz 





12 I The 11 th 

will be 

1 1 J ForafmuchTl 

as all the 



aquation re ^ Hce ^^Bq^BA 





farts are e- 

equal to the 

rpho/exhete 




fore thefum 

if the 3 d **- 
quationXo- 

gether with ^BA+xBq^AkBirBqA+Bc 
the 1 parts 
of the 8 th . 

1 o th . and 
12 th , will 

bee equall 
to the firft 

zASquati 

on. yiZo 





M6 




14 



420 

The 1 3 



9u eft tins refolded by Appendix. 



th 



re 



duced 

will be 



a BA * 2 3q %A * 5 A *Bc 



JSC 



15 



If the i4- th .bereJol 




ve 



dteo >'™ bc ">™*}; 44* 

» numbers added, it( T ^ T 



1(5 



the numbers 

will 
The 15 





700 



th 



by Ji^tfv* 



17 



18 



£? im of 448 will, be 
Ifbotli parts of i:he 



applied to 64, it will he 



By the 



2 




gth 



and 



19 



20 



will be manifeft thai: 

By the 2 d . io th # and 
will be manifeft that 

By the2 d . 12 th . and 




j will be manifeft that 

The latter parts of the 4 laft aquathm a** the 

numbers fought, which will anlwcu; the conditi- 
ons in the quefium. 

Queftion 1 J. Certain Nehlen^Jtewgdifpo* 

fid to take their pleafure in a Pwgreft, carried 

with them a certain number ofpoundf, viz 



one as many pound, 



S AS 




e 0 




ere 



. every 
and. fit many 

Noblemen as there were* fo mofrjfieinvwts had 
each Nobleman to at tend him 1 




n 



0 



Wtber 

f pounds that each Nobleman $arrhd vm* dou 



e 




e 



number of all the fervants y andfihefnmme 



of all their money T9 m W>6 founds 



The que 

fiion 



t 



Chap* 7# Algebra in Species. 42 1 

fiion is, how many Noble men there were, alfo 
how many pounds each carried with him ? 

£ct 3456 (mentioned in the quc-~l g 









fiion) be — - S 
Xet "the number of Noblemen be > A 

Then according to ihsqueftionf) 

the number of fervants attending ( A 
each Nobleman will be alio 

is alio manifeft that if the fe . 

cond aquation bee drawn into the ^ ^ 

third, ic £tves the number of all the 









fervants \viz*. 

And fince by the qucftion, me 

double of the number of fervants 

was the number of pounds whicb^ 3 Aq 
each Nobleman had ; therefore th 
fourth aquation drawn into 2,givcs 

the laid number of pounds, viz.. 

Itisalfo manifeft, that if the fe- 




cond aquationbec drawn into the > 
5 *. the re£feng!e will be the fom of( c 





pounds which all the Noblemen 

But by the firft aquation it is ma 
nifeft, that the fumme of pounds^ j^j} 

which all the Noblemtvhz&s was 





Which muft be equall to the 6^ 



aquation, viz. 



Ec* % The 



Qaefliens refolve 




Appendix . 





i 






The 




plyed to 2 it will b 



acjuation being 





The Cube root of „ that is, 




1728 being extratte 



From the 




it will be 











and 9 





aquations it is 



manifeft that there were 12 Noblemen, and each 



had 28% pounds 



9 



Alfo each Nobleman had 12 



fervants to attend him 

CXueftion 14. -^4050 Souldiers are to he 
fet in battell in a rectangular Figure jn fuch 
manner that the number in Vile may be to the 

number in ranks m 1 to 2 y how many Souldiers 

are to be placed in Ranks ^nd ^° ow man J m 
Or which is the fame in effett, a Rectangle tog 







ther with the proportion of the fides is given t9 

find the fi des. 

Let 40 5 o or the Rectangle be 

Let( 1 )the lejf r term of the Pre 
portion be. 

Let ( 2 ) the greater terme of fhe 

Proportion be 

Let the lejf erf de unknowa,or the 

number of men to be placed in File 









A 



Then 
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Then according to the quefiion 

As 1 is to 2, foisthe number 
Pile to the number in Ranks ;ih&c 








SA^ % > SA 




fore R. S\ \ji *~rjT ^° c ^ e num » 

ber to be fet iu Rankjov the greater j 
fide will be 

Multiply the lejfer fide by the^ 
greater , viz. the fourth <equa-S> 




tion into die fifth, fo will the Pro- ^ 

du£t be 

Since the P actus or Product 
2 fides is equall to the Rectangl 




made of them, therefore the fi 
Equation is equall to the 




ced 



The leventh aquation 



is 




If both parts of the feventh 




RB 



e applied to S ic will b e 5* J 

10 j The ninth reduced into pro "* 

J portionalls will be 



RB 






77?? 1 o th * aquation in wojrds u the following 

Theoreme^ V\Z* As the greater term of the propor 



tion given is to the lejfer, fo is the number of 

men to be fet in battell y (or the Rectangle) to the 
fquare of the lejfer fide (whether it be Ranks or 



File) and aonfequently the fquare root of the /aid 



fourth propor tionall is the lejfer fide ; If the 

Ee 3 greater 





gjte pom refolwa by Appendix, 

grea ter fide had been A, then the The or me 
"would have been asfollomth. 

As the lejfer term of the proportion given is 

to the greater : fo is the Rectangle (or number of 
wen to be fet in battell) to t he fquare of the 

greater fide (whether it be Ranke or File) and 

confequently the fquare root of the Jaid fourth 

proportionall is the greater fide. 



Illujlration. 

The ic*. tAZquation ref olved into numbers 

■will be m followeth 



4 • 

As i — i — 40JO (2025 (45 Men in File 

■ » 

As 1 -2—4050 (8100 (90 Men in Ranf^ 



The troofe — 40 J 




o 



Or when one of the fides is fcund by the pre- 
ceding The or erne ^ the other may bee found by 

Divijion^ viz 



4050 4°5° 



90 Or ■ = 45 



4j 90 

Ouefiion 1 J. There sire three numbers in Ge 



ometricall proportion continued, viz. the mean 

proportionall is 14, and the fum of the extremes 

is %o > what are the extremes ? 

1 Let 



1 
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x 



Let 24, ( the mean proportionall ) ? 






2 1 Let 80 (the [urn of the extremes) 2 c 







Let the leffer extreme he ^ ^ 

Then fub trading the /ejfer ex 



treme from the fummc of the ex 

tremes y viz. the third &qttation^> g . 9 ^ 

from the fecond, the remainder will 
be the gitater e xtreme , Viz* 






The Produtt of the extremes 



(viz* the third Equation drawn^CA-Aq 

into the fourth) is 






By 20 * 7 Euclid. 

/em. the 5 th . equation Is 



equal! to the lquare x^ifCA Aq-=zJ}q 



the fir ft, 



Wherefore by J?/*/* I. in 3 8 7 it will 

be as followeth, viz> 





J u : Bq\~~ A the lejfer extreme 






* J n ; Bq : = >4 the greater extreme 



2 




Wfo'c& Theorem in words wtt he thus ex 



preffed, viz 



Ec A 




gueftioits refelved by Appendix. 




If half the fumme of the extremes be leftened 




the S qaare root of the remainder found 

Jkbtratting the Square of the meane from \ of 

the Square of the famine of the extremes Ogives 
the leffer extreme : Or half the fumme of the ex- 
tremes incrcafed with the Square root of the re- 
mainder found^ &c\ gives the greater extreme 

By which Theoreme, the extremes will bee 
found 8, and 72/0 that the numbers 8. 24. 72. 
are continuall prajportionalIs,the Mean being 24 

as yvas pro 



and the fumme of the extremes 80 

pounded. 



<£tteftion 16. A Merchant btijes clothes 

d felleth them 



iH IOO 



ft. 



7s 



1 



e piece^ and gaifieth 
as he paid for one 
piece 5 the quefiion is what he paid for a Cloth f 



as many 



poun 




in 



Let ?oo ffc. mentioned 

the qucfliion be 

Let 17 I ft. mentioned in the ^ 
queftion be 






be 



Let the gaine of one Cloth 




Theft fubtra&in 





A 



a 



CI 



o 





om 



all the 



g tne gain of -> 



money rc 
le remain 



ceived for a Cloth, ti 

der will bee the (irft cofi of a^ 

Cioth,^. the 2 d .<eqtfati&n leiTeS 
by the y\ is * - J 







A sain 
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i 




Let the Area of the fond otlnte 

riour long fquare, viz>* 3 Acres,, or 




480 Perches be 

Let the parrallell diftance EF^ or 
HF be 

THen it is manifeft that the length 

of the interiour long fquare, viz» 

KF, is equal! to JH or BC, lefle b 

the double of the parrallell diflance 

HF, therefore the fir ft £quatio# 




A 







efle by the double of the fourth is 
the length of the inceriour long 



fquare, viz>% 
It is alfo manifeft that the breadth 

of the interiour long Iquare viz. 



FG is equall to EL or CD leffe by 



the double of the Parrallell diftanee* C-%A 

EF, therefore the 2 d . aquation lefle 
by the doable of the fourth, h the 

breadth of the interiour long (quarc 

The re&an 
gle under the 






fifth and fixth^SC - z BA - 2 CA * 4 Aq 



8 The 
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draple Area of the interiour longfquare y and 



the fquare of the difference between the length 

and breadth of the greater long fquare y it gives 

the parralle/l di fiance between them* 



12 



By the aforefaid Theoreme the 
parrallell diftance will be found 
Alfo from the fir ft, fifth, and 




10 



— — — y 

* I twelfth it will be manifeft that JPX^ 2 * 

the length of the interiour lone-C 

fquare is 



14 J And from the fecond, fixth, and 

twelfth it will be manifeft that F G 

the breadth of the interiour long 



20 



is 



fquare i 

1 ^ I Laftly, the Produft of the thin 

teenth and fourteenth is^he Area o 
the interiour long fquare or pond 



viz*. 




£lueftion, 18. There is a right-angled T ri 

angle ABC whofe Area is 40, and the Peri 

meter or fumme of all the 3 fides is alfo^o.what 
are the fi des ? 



^Preparation 



r 



gtujtions refifoed by Appendix. 

(Preparation. . 



Y'td. Brigg 

tAmh Ltgai 

rith- Ctp. i j. 





■ 

■ 

In any plain Triangle, the Semi-perimeter 

mnlt\flytd by the Semidiamtter of the Infcri* 
bed Cmle fraduceth the- Area of the Triangle, 

tndctttfequmtj if the Area he divided by the 

Semi-perimeter, the .Quotient trill k the Se 



midiamtter of the inferihed Circle : So in the 

aforefaid Triangle it is manifeft that if D E 

( the S enudiameter of the Inferihed Circle) be 

multiply ed by the half of BC % the Prod*!* will 

be the Area of the Triangle I>BC- Alfo DF 

multiplyed by \ of A C produceth the Area of 

the Triangle ADC; and D G multiplyed by 

\ of A B ptoduccth the Area of the Triangle 

; which three Triangles are equall to 
the Triangle ABC, 

Jlorefver* 



t 
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Moreover^ by the afore faid diagram it vl 

he mamfejh,that in any right-angled plain 

angle ^ the Diameter of the inferihed Circle n 



equall to tht difference between the Hypothenu* 
fall andthefumme of the fides containing the 
right angle, For CF^CE and BG^BE, 



thereforcCi 7 *BG^BC. Alio ic k mani- 




feft if C /> B G ( = B C the Hypothmufalf) 

be fubtra&ed from CA * BA ( the fumme of 



the containing fides ) the remainder w81 bee 

FA *GA = DG* DF = tho Diameter <tf 
the Inferihed Circle ; which premijfes being 

obferved, the Hypothenufall of the aforefaid 

%riangle will be found £ 8, and the ftmme of 

the containing fides, 22. For if 40 the Are 



of the Triangle be divided by the Semiperimc- 

ter 20, the qnottent will be a for the Semidia- 
miter of tfeelpfaibed Circle ; thcre&oethe Di 

ameter is 4, which being fubtra&ed ftem the 



Perimeter 40, the remainder i$ j-*, whole halfe 
is 18 for hzFfypothennfal BC, which fobtra 
died feom 40 the Perimeter, leaves a a for the 

fumme of the containing fides y the» proceed pot 

^ndctbqfaid a& follaweih, 
I Let BC(i%) the Hypothenufal be > 

2 I Let 22 the fumme of the contain- ? 

ing fides ^C, ^ 5, be 






be 



Let one of the containing fides 7 ^ 






Theft 



43 



gttejtions reftlved by Appendix 



♦ 




t 



Then it is manifeft that the 
fecond aquation leffe by the third 

other containing fide, viz,. 





is 








he other containing uae, viz 
The fquare of the firft a qua- ^ £ ^ 

The fquare of the third is — . > Aq 

The fquare cfj> c c A * Aq 



tton is 








the fourth is 

The fumme 
ofthefixth and 

feventh is 

did. Elem. 
eighth Aquation, 

the> 




> 



Cq 



*CA* *Aq 





to 



10 



is equall 
I fifth, viz. 

. The ninth by 

tranjpofition , 

will be 



Cq 




CA *1 Aq 





J 



( 




iCA 




11 



If both parts ) 

of the tenth bee ,,£7 

applycd to 2 

will be 



B1 




CA 



At 




2 



11 



And by Rule Lin page 3 87 it will be as 




loweth 



1 



i 
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a Ba-Ccj 




A {the greater fide) 





Bq-Cq 





A (the lejfer fide ) 




Which Theoreme will bee thus exprejfed in 

words- viz. Ifhalfe the fumme of the contain 



ing fides of 4 right angled p lain Triangle, be in 

creafed with the fquare root of \ of the remain 
der found bj fnbtra&ing the fquare of the f aid 

fumme from twice the fquare of the Hypothenu 

fdl % the Aggregate will be the greater contain 

ing fide j Or if half the fumme of ihe containing 

fides be k jfened by the fquare root of * of the re 

mainder found, &c. it leaves the h (jer contain v 

ing fide. 

By which Theoreme, . the greater containing 

fide of the aforefaid Triangle will bqe found 
ii * J 41 .or 17. 4O3i24&c.andthele0ercori 



taining fide will bed found 11 — J 41 or 




0 



4 



.* I * 





ration 



43 6 guejliomrefolvedbi Appendix. 






Iflttftratim Arithmetical. 

TheHypothenufal BC — 18 
The Bafe A C • 17 . 403 1 ify&c 



The Perpendicular AB — 4 . $96Zy^&c 




The Perimeter- — ■ 39 > 9 99999 



The Bafe A C — — 1 7 . 405 n^&c. 



Half the Perpendicular AB- a. 308437,^ 




The Area 39*9999»&C' 





Whereby ic is manifeft, that the Area of the 

aforefaid Triangle is equall to the Perimeter \ as 

was propounde 

gtttfiion 19. The Hypethenufal and Am 

of a right angled Triangle being knmn, to find 

the fides. 

Let the Hyp 0l henufal be — > H 
Let the Area be 

Since the dou ble Area is equall 

to the Re&angle under the Bafe and 

Perpendicular ; therefore the Re-v" % ^ 

Wangle under the Bafe and Perpen 

dicular is 

Let one of the fides containing? A 







angle bt 
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< I It is manifeft that the Re#an°le1 

or Produft of two numbers be&» 
divided by one of them, the Qyoti- , - r 

ent will bee the other ; therefore if - 







the third aquation be applied to the 1 A 
fourth, the Quotient will be the 



tuuiui, w... v^iwuenc wui De the o- 

ther containing fide of the Triangle 

viz,. & ' 



is 



The fquare of the firft aquation 




The fquare of the fourth Mm 




Ha 



tton is 




Mis 



The fquare of the fifth aqm i- 



The fummc 

the 7 th and 8 c h A?? * %Cq 






q nations is — J A q 

to I B y the 47 £ 1 

Euclid. Elem. the 

8 th > aquation is cy" ^ ^ ^ * 4 C q 

quail to the 6 th 

viz. 

1 1 I The 10 th . aqua 




A* 



Hq 




tion reduced is — f Aqq *$Cq^HqAq 

12 1 The II th 





tranfpofition of J 4 Cq = «tf ^ k 

will be 

And by Rule I. in wge % $7 k will bee a* 




folio wetb 
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2 




Aq the f quote of 

the greater fide. 



in 



Baa 





2 




A* 



fF&iVlr Theorem will 




e 



word 



the fquare of the 

lefer fide. 

expnffed in 



thus 



viz. 



If half the fquare of the Hypothetic fa 11 hem 

creafed with the fquare root of the remainder 
found by fubtrafthig the quadruple of the fquare 

4>fthe Area from \ of the Biquadrate of the Hj 

fothenufaljt gives the fquare of the greater con 



tawing fide, and ctnfequently the fquare root of 



the faid aggregate is the faid containing fide : 

Or if half the fquare of the Hypothen-be leffened 
by the fquare root sfthe remainder found, &c. 
it gives the fquare of the fejfer containing fide; 
and conftquently the fquare root of the lafi re- 
mainder is the leffsr containing fide ; Soifth 



Hypothenufal be > and the Area 6 the greater 

containing fide will be found {by the aforefaid 
Theoreme)to be ^andthe leffer containingfide 3. 

Qyeftion 2 o . There are 3 numbers in Geo- 
metrical! proportion continued^ the mean propor* 

tionail being 24, and the difference* of the ex- 



tremes is 140, What are the extremes ? 



1 




Let 















Chap. Algebra in Species. 439 

I I Let the mean proportion? 

nail be 

Lee 140 the difference of 

the extremes be 

Let the leffer ex tr erne be — . s A 

Then if the difference of the 

extremes be added to the lefier 

extreme, the fumme will be the 
greater extreme • therefore the 

fumme of the fecond and thi rd 

aquations \s the greater ex 

The Re&angle under % 

extremes, viz* the third aqua-? * ? 
tion drawn into the fourth 

By 20 e j. Euclid. E 

lem. the 5 th . aquation is/ CA^ Aq=i Bq 

cquall to the fquare of, 

the firftj viz*. 

Wherefore by Rule II. in page $88 it will 
be as followeth ; 





! 



Cq 





u : — «— %Bq : — — = A 




2 



Which Theoreme in words, will be thus ex 

preffed, viz 

If the fquare root of the fumme of \ of the 

fquare of the difference of the extremes, and the 



Ft 3 fquare 




44° SH* e ^ ms re ft ve * b Appendix. 

fquare of the mean proportionall be leaned by 

half the difference of xhe extremes, the remain* 

er will be the lejfer extreme. 

So by the faid Thcoreme there will be found 
4 for the leflfer extreme, which added to 140 

(the difference of the extremes) gives 144 for 

the greater extreme j and therefore the numbers 
. 24 . 144. are continuall proportionalls, 

the mean proportional! being 24, and thediffe 

rence of the extremes 140 as was # propounded. 

Queftion 21. A Faker buyeth 'certain pieces 
of Sattins and Tafeties in fitch fort that a yard 
pf Sattin c$ft more then an Ell of Taffety ; alfo 

2 yards of Sattin together with three Ells of 

Taffety cofi 51 /killings, and the difference b 




tween the fquares of the price of a yard of the 



1 



one^ *nd of an Ell of the other was iy6 s- The 

ue ft ion is to know the price of a yard of Sattin 

llfoofanEllofTafetyt 

Let the 51s. mentioned in the 

queftion be 







2 J Let the 2 yards of Sattin be 

Let the 3 Ells of TafFety be -> D 





Let the in 6 s. mentioned in 







e queftion be 

Let the price of yard of Sat- 1 j 




tin be 

Let the price of an Ell of 

Taffety be 
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j 

p 



If ( according to the cpeftion 

the fecond ts£ ejmtion be drawn/ 
into the fifth, it gives the price A 





z yards of Sattin, w*. 

Alfo according to the queftion, 

if the third {Equation be drawn in- ^ Z>£ 
to the fixth, it gives the price of 3 





Ells of Taffety, viz* 

The Hfth aequadon fquared, is9 j 





9 







to the 4t h . Ti 2. 




the fquare of the price of a 

of Sattin, viz 
10 I The fixth aequation fquared 

I the fquare of the price of an EH of 

Taffety, v iz 

1 1 1 Since a yard of Sattin* 

coft more then an Ell of 

Taffety, che ninth scqua 

tion leffe by the tenth will I Aq — 

bee the difference of the f 

fquares of the price of a 

yard of the one,and of an 

Ell of the other, t iz 

, z I A ccording to the que 

ftion, the diSerencc of the 

I fquares of the price ofa 1 _ 

I y ard of the one, and of an£ M 1 "~ * * 
* Ell of the other is 176 

therefore the 1 I th . itequal 





Ff4 «3Alfo 
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t 



*3 



T 

I 



*5 



16 



*7 



I 
1 



Alfo according 



to the queftion 

the fumme of the 
feventh and eighth 

equations will be 

equall to the firfi> 

viz 

The thirteenth 

equation by tranl- 

pofition of CA 
will be 

If both parts of- 
the fourteen th be c 

applyed to D 

will be 

The fquare? 



CA 




DE 





CA 



1 





-.1 



Bq 



of the 15 

will be 



ch 



If in fteadl 

of Eq in the 



12 



cn . you 
take that w 0 * 1 

is equal unto 
itjviz«thelat 1 



ter 



pare 



of 



the 1 6 th . this a 

aquation wil j 

arue,viz. 





CA 



D 




a * Cq Aq 




Dq 



Bq-lBCA*CqAq 



m 






Dq 



i 
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1? 



20 



%i 




The 1 7 

reduced *f A qT> q-B q* z BC A~C q Aq 

will be 

The 1 8 lh . -\ 

tranC/ 
pbfition 
of - 

will be 



J>qG 





AqDq*lBCA-CqAq-DqG*Bq 




iBCA 




DqG * Bq 




Dq-Cq 



Vq-Cq 



it will be 

If the) 
known 

qua nti 



tieso 



fthe 



twenti 

riech bee 



> A 1 




f 



A 




837 




into 

numbers 
it will 

be 





4 



12 And 
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Andb/l 

the Rule 

II. in 

me 1 8 8 



the price 



* 




I 



of Sattin 
will bee 
found 






23 I Alfo from the fir ft 5 fecondjthird, 



fixth, island 22 th . ^nations the 



price of an Ell of Taftefy will bee 

found 7 s. viz 







££*eftiw 22. In a right angled plain Tri 



Angle^ there being given the Bafe together with 



the Product of the Hypothenufal and Perpendi 



cular, to Jinde the Hypothenufal and Perpendi 



cula. 



1 f Let the Bate be 

2 I Let the Produdl of the Hypo 







thenufal and Perpendicular be 

Let the Perpendicular be > A 

It is manifeft that if the Pro 
duft of 2 numbers be divided 

one of them, the quotient will bee 
the other , therefore if the ^\ aqua 

tio be applied to die 3 d . the quoti-\ A 

\ M will be the HjpothennfaLvi* 






The 



4 
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The fquare of the Hy pothenufal ? 

viz. of the 4 th . aquation is — S A <j 

The fquare of the Bafe, viz. of? 

the fitft aquation is — - '> * 

The fquare of the Perpe'ndicu- ^Aq 
lar viz. of the g d . Amotion is 




The lumme of the 6 th . and 7 th . 1 Bq * Aq 



aquation 



s 





By the 47 * 
£«r lid.Elem.the 8 lh .C - , 

aquation u equal! to* 7 ' 

the 5 th - viz 






A €J 



10 ] The 9 th . <ee/uation £ 2ty * — Cq 

reduced, will be 




And by Rule IT. in 388 it will bee as 
fplloweth, viz. 

Bqq Sq 

Shi %Cq: 

r 

Which Theoreme will bee thus ejtprejf 'd in 
words , viz. 

If the fquare root of the fumme of\ sf the Bi 
quadrate of the Bafejtnd the fquare of the Pro- 

duEi of the Hypothenufal and Perpendicular, 

lejfened by half the fquare of the Bafe, the re 

mainder will be the fquare of the Perpendicu 

lar. and confequently the fquare root of the [aid 




r 



emaitider will be the Perpendicular. 



So 



M$ Snflionsrefilvcdbj Appendix. 

So if the Bate l3ee ? 4 and the Produft of the 



Hypothenufal and Perpendicular bee 20, the 

Perpendicular wil I be found ( by the aforefaid 

Theoreme)to be 4. Laftly,the Bafe and Perpen 



dicular being known, the Hypothenufal will be 

found (by the 47 e 1 Euclid. Elem. ) to be 5 



Que {lion A Merchant buyes two forts 



oflinnencloth^yii.90 Ells of one fort together ^ 
mth^oEllsof a worfer fort for 42ft. and he 

finds that in lay tag forth 1 pound upon, each fort 

he hath h of a yard more of the worfer fort then 
of the other ; 77?? quefiion is what a yar 

each fort did co flr ? 

Let the 90 Ells of the better fort I 
be 








Let the 40 Ells of the worfer ? 



fort be 





Let 42 ft. :the full coft of both 2 D 





forts be 

Let the number of Ell $ of the £ A 

better fort boimht for 1 ft. be 




Then according to the queftion, 
the number of Ells of the worfer r A *3 

fort bought for 1 lb. will be 

Find the full coft of the worfer 1 3 C 



fort,z/i*.fay^*f. 1 ; \ C 




C ( $A*i 




Sothefull ceftv/iUbe 



3^*1 




Find 
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Find the full coft of the better 





fort, viz. fay, A.i\: B. > 





A 

So the full coft will be 

The fum 
of the fixth 

and feventh(^ 3 C A * 3 B A 
Equations is 

the full coft\ 3 Ac l * A 

of both forts 
According 

to the queftir 
on. the full 






coft of both 



forts , was I ? 0 




i ft. or D. > 





D 



J Ay* A 




therefore the 

8 th . aquation 
is equall to 

the 3 d . viz. 

10 I The ninth 

aquation tc-^CA*zBA*Bz=zDAqJirDA 

I duced is 

11 1 The tenth 

by tranfpofi 




$CA*$BA 

will be 







12 
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12 I If 

part 



s 



0 D ic will be 
13] The 12 th 

being refol 




DA- 3 CA-$ BA 



eleventh bee^ — = Aq * 

applied 





ved inco ^ ^ . %A~\ 



number 

reduced 
be 



Wherefore 

by Rul 





in pare 380/ ii <*« 




By the fourth arid 1 4 th . aquations it is mini 

nifctt that the number of Ells bought for x ft. of* 

the better fort was 3 , and consequently by the 

queftion, the number of Ells of the worfcr fort 



bought for 1 lb. was 3 f, whence by the Rule 



of x ft will be manifeft that 1 Ell of the better 



fort did coft 6 s. 8 d. and 1 Ell of the work 

fort, 6 s. which two prices will anftver the con 

ditions in the queffion. 

Queftioniq. Two Merchants ,viz. A andB. 

enter into company , A puts in a famine of mtnej 
for 3 meneths, and B p ftts in 5 o ft. more then A 
for j nwteehf; they gain together 140 lb. where- 

*/A takz* ft nmch that if to % H. *Mtd to it, 

the 
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the fum will be equal I to the fiock^herewtth h 

entred company j The quefiion is, what wot the 

fiockand gain of each Merchant ? 

Let i (the m mb<z ofmoncths) ^ 
belonging to the firft Merchants J 





. ftock} be 
a 1 Let 5 o ft .( the difference of ^ c 

their ftock* be) 
Let 5 ( the number of moneths £ j) 

belonging to the fecond Mer 
chants ftock )b 





be 



mtsitocK^De — - 
Let 1 40 lb. ( the total! gain ) 







Let 60 ft. ( the difference be 










tween the firft Merchants ftock and 

his gain) be 

Let the ftock of the firft Mer 

chant be 

Then will the fumme of the le- / ~ ^ ^ 




cond and fixth aquations bee the 







fecond Merchants ftock, -vtz 

The Reftangle of the firft and 

fixth aquations is the Produdofjjj^ 

the firft Merchants ftock multipli 

ed by his time, viz 

The Re&angle of the third and ^ 

feventh aquations is the Produft^ DC*DA 

of the fecond Merchants ftocke 




multiplied by his time, vt*. ti J ^ 



45 o gttefthns nfol ved hj Appendix 

i o } Since(accordino; to the Rule cf\ 

Fellowfiip) the fum of the eighth 

and ninth aquations is in fuch 
proportion to the eighth as the 



fourth aquation is to the gain of 1 



i 



11 



»5 



the firft Merchant, viz. \ ^I^aha 

DC*DA*BA.BA : : F. FBA I 



DC*DA%BA 

therefore the sain of the firft 




Merchant is 



and tenth <-« SC^VAfBA 





quatiom is 
ill Accord 

ing to the 

quefti on 

the II th . {FBAiGDC*GDA*GBA 

muft bee r 






A 



equall to | I>C*D^ * BA 

the 6 th . 
viz. 





» - 



4 



14 The 



14} The 






yofitio 

will be > 

both 
fides 

of the 

ig th « I DCA-FB A-GDA-G BA GDC 




be ap-[A4 

plied j Ml? d*r 



to 





I 





Willi 





t 




ho nnmhprc will Kp- ^ ' 4 ^ ^ ^7 5 




into numbers will be 

■ 

Wherefore by Rule IILinjwge 3 8,9 the va 

will bee 



1 



toe of erf the firft Af^t 

found 166 te; urifcb *H1 ch if *6 ft. bemadded, 




f heTutfcrte will be 156ft. for the M*6fthe 

ftcoud Merchant j then dicing & iii the* Rule 






&f Fettfiri>Jhip With tiirfe, the" giiri «F: tltti 

Merchant vtffi be 1 fdttfld 4b lib. and fne gaih o 

tne other will be found i 00 lib* which flufcs 

t/Ai artfttfoi' the conditions in the cjuetftcen 1 . 

gtiefiien 2 £ jfaw ii a Tftpetim A B G D 

#to hath two parallel Jides, viz. A 0 arta Be. 

C g and 



1 



41 } £» e MW r fl*tott'h Appendix; 

and all the four e fides are kpowne^ viz. 

AB 4 o|BC4i.l CD, 26 \ and AD. 6;. 

1 ^Itefiion^ to k»°" the fuperficiall Content 

$r Area of the T radium. 
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1 } Let AB t («p) be 

















D 





Let, e# (. 2 (5) b e 

Let AD (6^) be 

Lettbe continuation BE be — 

Find a fourth proportionall un 

to the fides ££, £C, EA, viz 





rcfpeA being had unto the f CA^CB 

Symbols, it will bee A. C ' ' ' if 

^ ^ 5* So the fourth 

A 

proportionall is 
Forauruich as the tri 

angles EBC-E A Daire 





equiangled; therefore theS c ^ ♦ C£ 

tixth eAzquation mufi be^ ~~ 






to the fourth. 



The feventh reduced , ^ \ £ ji jf eg — VA 



will be 



The eighth by tranfpo~~l 
fition ofCA will be 




FA-CA 



10 j If both parts of the^ Cff 

eighth be apply ed to F 
it will be 

11 I The tenth reduced into 

proportionals will be 






c : B. A 



1 3 1 The 1 1 *. in words is the 

following Theorem, viz. 




A 



S 



4?* guefitotu refilled by Appendix 

As the different between the lengths of the 



parallel fides is to the /barter parallel ; f* is the 

ffreater of the two fides which are not 'parallel 

"to the continuation thereof to met with the 
lejfer fide which U not parallel : Or fo is the 

lejfer fide to the lejf r continuation. ■ 

1 3 [ By the laid Theoreme, the continuation B E 

will be found 2C, alfo the continuation CE 

will be found 1 3 ,:md confequcntly the fide E A 
, is6o 3 and ED^g. 

14 By the 3 fides £A,AP, ED, the 





Area of the triangle E AD will £ 1 134 

be found 

1 5 ) Alfo by the 3 lides E B .BC , E C ( 126 

the a re a of the triangle E BC will 

be found 

1 6 I Laftly, if the area of the man 



g- ie EEC be iubtra&cd from .— . 

area of the triande EAD, there-? 1008 





mainder wil he the area oftheZra 

pezittnt ABCD viz. 

Qnefiion 26. There is a Triangle ABC 

7S>JWe <?r<? known, viz. 

AB, iq? j AC,i82 I B fVithist which 

Triangle there U a fynare ' fi " '"" 

HDEI : The qmflion is to know the fide 0} 

faidfquare, viz, DE or D h ? 





ed , VIZ 



(preparation 



f 
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9 



Algebra in Sftctti 



rs 



457 



/ 4 1 



10 



The ninth « reduced • • in 



to Proportionals- ■will be 




jT/tf io 

reme, viz 
pendfCHlar^jlia 



C.A 



... words is the , foll6wlng Thee 

A s the fitmme-of the. Btfrandfer 

fv'.k <ph& fhfendicu 



V 




will be found £4 

ion. 2i 




9 



lar id the fide of the infrtbed f^are 
By wKicb;..srA»«w««» the fide ^ £ or 

rtw « a Triaigle ABC 

w&fFfides a^known/a .AC.140 j AB. 130 

and BG 1 $.Q, .within which Triangle*" re 
quired to infer tie . 4 Jong fquan • whofe length 
may beto the tfeadih in. any proportion ajstgned 
v'a.asito l.theqmfiion is .to hpow the length 

and breadth of the [aid inferred long fq»«re ? 



A 




1 



4 



Let AC 



140 



be - 






Let 5F,'i2o. (found by the 3 



fid 



es 



JB 



BCanAAC.) be 



G e 








3 Let 



45$ 




Appendix 



Let 




falefCw mm ^, the 




proportion r affignpd be 

. Xetr i. (he greater ttrme of the 
pofttFtpavi he 










GH 9 thfrbreadtkof 
long fifu&xe be 

Since the breadth i$ to.fihe l&nfrtk 



e 





a%i to. J, 



4 J? 



A 



R 



therefore BG or /P the length of 






the longfijttare is equajl uiiitp 

It is manifeft thafr B the ^ 

feence between BF ajjd JF- fhere-^ 

tqu/ftio/t.ltfSb by the 




e 2 



Fore th 

tf*. is equal! to 5/ which is 



6) 



By the Preparation upto the 2<T* 

it is manifeftthat BL 






ion 



DE 



BE* AC. cherefore find a 



fourth proportionall unto BL DE 

refpe& being had un- 



BE. 
to the 
CR-SA 



RCA 



Symbols, 





A 



will 

RCA 



bee* CR-SA 





So 




CR-SA 



the fourth proportionall is 







Chap 





i 



IO 



II! 



♦ 



12 



1$ 



1 



, t Algebra &f Sptsitt 

By the afrce mentioned Pre. 

par^tibak \villbe altamani« 

feft that, the eighth aquation 
rnuft be equaE to the ficft^ it. 



45* 





The ninth redu 
ced will be 





ZC4 



USA 



t 



The ter 





by/ 



pnattffrjieim of > RCA*B&A 




both 

pares of the 

bee 

be 



affhed 





The twelfth 



tionalls willb 






4 • 



RCjhlBS.BC : :R. A 




rets 



i*th* following Tbeo 
rente; vix^ As the Aggregate of the Re£f angle 

(or RrodnW) of the perfendiotdar of the- Tri 
angle and the* lejfer feme of the proportion af- 

Jigned y and the Reftangte* under the Bitfe and 

t&the 



proportion^ u 



3 



So is 




e 



great wtenme* of the find 

reBangleofthe Bafe and P erpendic tttar m 
the lefer terme of the faid proportion ' to 

br eadth of the long Square* 

By which Theorem? the breadth of the long 

papounded will'befound qi> and con * 



fequendfrby the Rulv &i and the proportion 



4*> > $MfiitK*flvedbf ^Appendix 



...» 



afligned, ,\he length will : be found «j, or the 
lentil mi§hc to found AnatfttcaOy ; from 

whence another Tvetreme wouldanLe, 

-, n 'u'i..-\..a,> .«rV*i -in . in?fcr wherd 



I ihall conclude: wim-an v&agmx wherein 
divers difficult are involved, thereto 

lution whereof will difcover- a axmSertem 

confifting of three words, c once rnfcg which you 

are to obferve, that by each let terk underftood 

the »w«fer which i"hewes the fiat, or ot 

fuch letter from the beginning of the Alphabet, 

1U uv "C the third letter- in the ^/jpW« « 

underftood », by F 6\ by P, I;S, which 





numbers may be called the Indices, of their re- 

fpe&ivc fo that the J«fr* of any letter 

be-in* known,the tar is cofequeritly difcovered 

The Enigma followeth. . 

The Pmfoff or . Mrf*£/<? tf 

and die difference of the %W of the Indicts 
belonging to the fecond letter of the fecond 

vffv&d the third Atftr of the firft w^is 576, 

and the or Pro« of their fmtm 

and the/**** of their » *33*> the 

/„^v of the faid third letter being the greater 



mentione 



The Index of the latter of the two before 

iro _d letters is the laft. of four numbers in 

Arithmetic all proportion, and the Index ot the 

former is the firft of the faid fourc froportto 

nalU the/<#r Mea»eteth<iI»dex<Xtten™ 



t 



Chap 




• 



Algebra in Series 




&6i 



letter of the *>«r<! and the greater if/wweis 





the fourth or laft I* iter of the firft word. ' 

The a d . /ef ttf of the 3 d . wri is the fame with 

the 3 d . f fr of the ^r/? word 

The fifth' /f ttw. of the 

with the Ufi Letter of he firft. ' - 

The /Www of the fquares of the -/tauter ot the 

firft and fecojiil 'ifttfrf of the firft »W is 520 



TP 



ord is the lame 



2 

9 



and the Product of the faid Indices is equallto 

0 f foe Jq ft are of the greater Index which is the 

Index of the faid letter. ' . 

The difference between the laft mentioned i«- 

<&rs is the iWf* of the . fi rft letter of the a d 
W The third or Ufi letter of the fecond word 

alio the third letter of the 3 d . wr J are the fame 

with the i J . /er* r of the firft word. 

The funtwe of the Indices anfwerablc to the 4 th 
letter of the third word and the 6 th or laft tetter 

Of the fame word belig added to the Product or 

Reft angle under them is 3-3 

oftheir fduares is 2 5 5 .the [Index of the faid lap 



♦ 4 * 



/ff ffr being the lefler. 

The inveftigation of the Mew by which the 
/fWW are confidently difcovered, I lcave to the 

fcrutiny of the 




t 
4 



So/i Deo gloria. 



I 




i ■ 

and Sciences Mathematical!, 



faught 



At the cornet houfe ( opbbfite to the 



in Charles-ftrM, neare the Piazza 



in Covettt-gardetii or tit the lodgings of fuch 

as are defirous, viz. ■"''->'■ 



ARITHMET I QUE, 




9 



Iuwhole Number s> 




Vulgar, 

Tra&ions^ Decimali 9 

AjlronomicttlL 





. The ex-C Sauar e, " > by Ifo/tt fiatu- 



of)Cube 3 + (rally arifing fro 



rootsjviz* yBiqmirate* (the Genefis 



of the cJ2uadrato+Cube 9 yPow(rs* 




Sec 



Merchants Accompts 9 in the It clique mc- 

thode of Debitor atf.d Creditor, according to the 



modern pra&ice 



ALGE 




ALGEBRA, viz 





cients. 



I # In Numbers and Chara- with the u(c there 

ffw according to the * of in the invention 

of The or ernes a fid 

refolution offub- 

2, In Species or Letters of f tile jQuejtions and 

the Alphabet^ according to j/Vc^/efl* j mArith 

the modern Analyfis. * and Geometry. 




# 



GEOMETRIES* 



f I . Divers wayes of ConflruBi 

The works of I JMenfnratim, ReduHion % 

EhcL Archi- I and Divijion of faperficiall 

medeSyApollo- \ Figures > vU,. of L*nd 9 Be#rd f 

nias Perg&wA fVainfcot.Glaffe,^. Alfoof 



Pappus, and j Snlids, as Timber j Stents &c- 



other Geome- J with the Gaging of Cask* 

tricians y as*? a. The ProjeElhn of 

well ancient I fph&res, Maps^ Charts, {uni 
as modem > I verfall or particular) Plots of 



explained & • Architecture y &c. with 

applied unto j the augmenting or diminijh 

ing of them , according to any 

proportion affigned. 




THE' 



